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LOINOI PAU
Viing khé han ld ving cé ligng mua vy rdt thdp,
ngudn nudc tdi han hep. Vi vdy tiét kiém nude twéi dong
vai tro quan trong cho phdt trién sdn xudt nong nghiép.
Vdi muc dich gép phdn ndng cao hi¢u qud sit dung
nudc tedi vieng khé han, cudn sdch dugce bién soan gom
hai phén:
- Phén mot: Gidi thiéu mbr s6 kién thitc vé tudi nudc
cho cdy tréng.
Nhém giip moi nguoi hiéu dugc bdn chdt ciia viéc tudi
nudc hgp Iy,
- Phdn hai: Phuong phdp tudi nudc cho vitng khé han.
Phdn nay gidi thi¢u cdc bién phdp 1iét kiém nudc tudi
va mdt s8 ky thudt twdi va tiép kiem nudc. Tudi phun mua
véi dng ndi di dong, tudi phun mua vdi thiét bi phun nhé,
tidi nho giot, twdi ngdm thii cong, tdi bing hé thong
duing dng gid ré. O cudi phdn hai chuong X gidi thiéu
cdch xdc dinh nguén nudc ngdm ving khé han bdng
phutong phdp cdm xa.
Hoan nghénh ban doc gép y phé binh sdch!
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Phdn 1: Mt 56" kién thite lién quan dén tedi nitde

PHAN 1: MOT SO KIEN THUC LIEN QUAN
DEN TUGI NUGC
CHUONG L. PO AM PAT

I. CAC CACH BIEU THI

D6 4m d4t |2 mot dai luong chi mic d6 nude chita
trong d4t, bi€u thi m&i quan hé gitta nudc va dat tai mot
thdi di€m nao dé.

D6 4m dat1a chi tiéu ddnh gid trang thdi nudc trong
dat va 13 co s& d€ diéu 1€t ch€ d6 4m thich hap cho
cdy trong. '

C6 nhitng cdch biéu thi d6 4m d4t nhy sau:

1. P§ &m tinh theo trong lvgng di't kho
La ty s§ phdn tram giita trong lugng nudc trong miu
d&t vai trong lugng ddt khd ciia miu dat.

0, =L 100 (I-1-1)

W
Trong d6: 12 d dm tinh theo phin trim trong lugng
dat khé (%TLPK)
P, 1a trong Iugng nude c6 trong miu dat (gr).

P, 1a trong lugng kho cia miu dd't duge siy &
105°C.



Tudi nudc cho cdy trang viing khé han

2. P$ &m tinh theo phén triam thé tich dat
LA ty s8 phin trim giita thé tich nudc chita trong mu
dit so v8i thé tich cda miu dit.

0 = ;;—-'mo (I-1-2)

It

Trong d6: 6, 12 d3 4m tinh theo thé tich d4t (%)

V, 1a thé tich nudc trong miu dat.

Vv, 1a thé tich miu dat.

- M3i quan hé giita.d6 &m dat tinh theo trong lugng
va d6 &m tinh theo thé tich. _

D€ x4c dinh mai quan hé giita hai logi 6 &m nay ta
14y 8, chia cho 8, va lam phép bi€n d8i nhu sau:

. =
P, v, PV Pa

[}

Vi ty trong nudc trong diéu kién binh thudng bing I,
nén P, = V, mit khac ty s& fﬁ_ chinh 12 dung trong dit

d nén ta cé: a

6
o1 hav . =d.60, (}-1-3)
¢ d !

C6 nghia 1a: d6 4m tinh theo thé tich bing dung trong dat



Phin I MGt s6 kién thitc lién quan dén widi mede

nhan véi d6 4m tinh theo trong higng dat khd. DE tién s
dung chiing t6i d3 tinh sin 6, khi bi€t 6, va dung trong datd.

Béng 1: Xdc dinh 8, (%V) khi biér 0, (%TLDK} va

d(g/ent’)

Gp(tinh Dung trong dit

theo %

TLDK) 1,1 1,2 1,3 14 1,5 1,6 1.7 1,8
10 11,0 12,0 1 13,0 14.0 150 | 160 17,0 1 180
12 13,2 14.4 15,6 16,8 180 | 19,2 | 204 | 21,6
14 15,4 168 | 18,2 | 196 | 21,0 | 224 238 | 25,2
16 17,6 192 ¢ 208 | 224 | 240 | 256 | 27.2 28,8
18 198 | 216 | 23,4 | 252 | 270 288 | 306 | 324
20 22,0 | 240 | 26,0 | 2800 | 30,0 | 32,0 340 | 36,0
22 242 | 264 | 28,6 | 308 | 330 | 352 374 1 3956
24 264 | 288 j 31,2 | 33,6 | 360 | 384 | 40.8 43,2
26 286 | 312 | 338 | 364 | 39.0 416 | 442 | 468
28 30,8 | 33.6 | 364 | 39,2 | 420 | 4438 476 | 504
30 330 | 360 § 39,0 | 42,0 | 450 480 1 510 54,0
32 352 | 384 | 416 | 448 | 480 | 51,2 544 | 57,6
34 374 1 40,8 | 442 | 476 | 510 | 544 57.8 | 61,2
36 396 | 432 | 468 | 50,4 | 340 | 376 61,2 | 64,8
38 418 | 456 | 494 | 532 | 570 | 6038 646 | 634
40 440 | 480 | 520 | 56,0 | 60.0 | 640 68,0 | 72,0
42 462 | 504 | 546 | 588 | 630 | 67.2 | 714 75,6
44 484 | 528 | 57,2 | 61,6 | 66,6 | 704 74,8 | 79,2
46 506 | 552 | 59.8 | 644 | 69.0 | 73.6 | 782 82,8
48 528 | 576 ] 624 | 67,2 | 720 | 7638 81,6 | 86,4
50 550 | 60,0 | 650 | 70,0 | 750 | 80,0 | 850 90,0




Tudi nudc cho cdv tréng vang khé han

3. P§ &m tuong doi
D6 4m twong d6i 12 t§ 1¢ phin tram giita d6 4m tinh
theo thé tich vdi d6 rdng dat.

= Q‘;_ﬁ 00 (%A) (1-1-4)
Trong d6: 6,12 do Am tuong d6i (%A)
6, 12 46 4m tinh theo % thé tich
A 1a d6 rdng dat tinh theo % thé tich dat.
Do &m twong d&i biéu thi mic d6 chta nudce trong céc -
khe réng clia 4t va thudng st dung d€ so sdnh mc dé
am & cdc loai d4t khic nhau. Ta hdy xem mét thi du
dwgc minh hoa trong bing dudi day cia hai loai dit c6
cung ty trong nhung ¢6 dung trong va dé x&p khic nhau.

Bdng 2: So sdnh dé dm & hai loai dét

Loai d4t
\ Loail Loai II
Bai lugng
Ti trong (g/cm?) 2,65 2,65
Dung trong (gfem?) 1,33 1,59
DG réng A (%) 50 40
B, (%) 50 40 30 20 10 40 30 20 10
8, (% TLDPK) 3753022515075 25,218.912,66,3
G, (%A) 100 80 60 40 20 100 75 50 25




Phdn I: M3t s6 kign thite lién quan dén tdi nudc

S& liéu bang 2 cho thdy, ciing mot gid tri 6 Am thé
tich, dat ¢6 d6 rdng nhd hon s& ¢ d6 4m twong d6i 16n
hon. Ca hai loai dit déu c6 d¢ 4m thé tich 1a 40, nhung
& loai dat II (46 rOng 40) d6 Am twong ddi 6,13 100 nghia
12 nuge chita ddy trong cdc khe rdng, trong khi 8 foai dat
I (A =50) 46 am tudng d5i 6, chi 14 80 nghia la nudc chi
chi€m 80 khe rdng cda dit.

4. P9 4m tinh theo phén trim sic giit 4m dong rujng

Vi sifc gitt ém ddng rudng (SGAPR) 13 mét dai lugng
dic trung Am khdng bi€n d8i & mot loai dat, nén khi tudi
ngudi ta hay dung chi tiéu dé &m tinh theo phin trim
SGABR. D6 1a ty s6 phin trim giita d6 4m d4t vdi
SGADR.

H:Ei’—xloo (1-1-3)
R
Trong d6: 612 d§ 4m tinh theo % SGADR (% 6,,)
6, 13 d6 4m tinh theo % TLDK
B,z 12 sitc gilt #m ddng rudng (%TLDK)
Luu ¥ 12 trong cong thite trén, d6 Am d&t vi 6, o6 thé
tinh theo % thé tich d4t hodc % trong lugng dit khé.

Thi du: Mot loai d&t c6 ¢, - I_:i’-g (%TLDK) tai ths

7
diém n2o d6 ta xdc dinh duge 4o mo, - ]_-{% (%TLDK).

9



Tudi nitde cho cdv iréng vang khd han

Viy d6 4m d4t tinh theo SGAPR sé& 1a:

0= —i)i'-.\'l 00 = %—::xl 00 = 80%0,

it
R 2

IL. CACH XAC DPINH TRUC TIEP DO AM DAT
" 1. ST dung tu say

- Diing khoan 14y miu dit & rugng rdi cho vao hop
nh6ém di duge xdc dinh trong hugng, dem can rdi dit vao
td siy v&i nhiét d6 13 105°C. BE nudc trong miu dit bay
hdi cho d&n khi cin thiy trong lugng miu dat khong d6i
12 dudc (thudng thdi gian siy kéo dai 4 - 5 gidf). Lugng
nudc mat di trong miu chinh 13 lugng nuée cé trong miu
dét trude do.

K&t qud 46 4m duge xdc dinh theo cong thic: (I-11-1)

6, =2t x100= 21

ok 3 |

x100

Trong d6: 8,14 46 4m d4t tinh theo % trong lugng dat
khd (%TLDK).

P, 1a trong lugng hdp nhém

P, 14 trong lugng hdp nhdm -+ trong lrgng mAu dat 4m (g).

P, 13 trong lugng hop nhém + trong hrgng miu dat
khé da sdy (g).

10



Phin I- Mat sé kién thitc lién quan dén nudi nudc

Xdc dinh truc 1iép d6 dm dét theo thé tich: Dung 8ng
tru kim loai ¢6 thé tich V (thudng 11 100cm’) d6ng thing
vao tAng d4t cdn xdc dinh d6 4m sao cho dit trong dng
tru gi dude ciu tnic tf nhién (gidng nhy trudng hop x4c
dinh dung trong d&t). Ti€p theo diing dao cit phing dit
& hai ddu. Pem cin ta dwge trong lugng P1 gdm trong
lwgng Ong tru + trong lugng 44t Am. Pat 8ng try vao th
s&y v6i nhiét 36 105°C trong khodng thdi gian tif 6 - 8 gid
cho d&n khi can thay trong lugng 6ng tru khdng d6i P,.
Trong lugng P, lic nay gém trong lugng 6ng try + trong
lwgng ddt kho. D6 dm dat tinh theo thé tich duge xdc
dinh theo c¢ng thic (I-11-2)

o =toygo=filt P—uoo

r.! ut ;f
Trong d6: 6, 14 d6 Am tinh theo % thé tich dat (% V)
- P, 12 ludgng nudce ¢6 trong miu dat (g)

d, 12 dung lugng nudc. G diéu kién binh thudng d, =
lgicm’

V, 1a thé tich d4t ciing chinh 1a thé tich dng tru
(thudng ¢6 V = 100cm®) V, = n.r*.h

n=314

r 13 bén kinh dng tru (cm)

h 12 chiéu cao 6ng tru

11



Tudi nudc cho cdy trong ving khi han

Xdc dinh do 4m d4t bing phuong phdp sy 12 chinh xé4c
nhat. Dung cy dan gidn chi ¢in cé mot th sdy, mot can ky
thudt, mot khoan dat. mot s8 hop nhom hodc Sng try kim
loat. Nhuoe di€m cla phudng phép 12 t8n thdi gian.

Khi x4c dinh duge dd &m thi d6 4m thuc ngoai dong
rugng khéng phai nhur viy.

2. Dot cén

b6 1a phuong phdp dot miu dit (25 - 30g) vdi cbn
(Smlmdt 1an) d€ 1am b6c hoi hoan toan lugng mréc trong
dat. Bat can duge tron k§ véi cdn trude khi dot. Viec dot
dudgc ti€n hanh tir 3 - 4 1an cho dén khi rong lugng miu
ddt dat gid tri 8n dinh. C4ch tinh d6 £m d4t sau khi 46t
gidng nhv trudng hgp sit dung ti sy § trén,

Cédch xdc dinh d6 £m dat bing cbn cho k&t qud nhanh
va rit uén 1¢i & nhitng ndi khéng c6 tli sdy. Han ché cia
phuong phdp nay 12 chét hitu ¢ c6 trong méiu dat bi dot
chdy 1am két qud kém chinh xdc, dic biét § dit c6 ham
lugng chit hitu ¢d cao. Ngoai ra, cdn d8t ciing 13 loai
nguyén liéu dit tién.

IIl. XAC PINH PO AM PAT BANG PHUGNG
PHAP GIAN TIEP

1. Thi€t bi Tensiometer
Ngudi ta dd ché tao ra nhiéu thiét bi ¢6 thé do do &m
d4t thdng qua viéc do mdt s8 dac tinh ¢6 quan hé mit

12



Phdn 1: Mgt 56 kién thite lign quan dén 1udi nudc

thi€t v4i @6 Am dit nhu thi€t bi do trd khdng dién cla
dat, thi€t bi do dung Neutron, thi€t bi do d6 din suit
nhiét v.v... Nhitng thi&t bi théng dung nh4't thudng ding
trong tudi nudce 13 Tensiometer.

Tensiometer 12 mdt thi€t bi do 4p Iuc nudc trong dit,
nhd dé cé thé xdc dinh duge dd 4m dat,

Cdu tao ciia Tensiometer gdm mdt eS¢ x3p bing gém
gin lién v3i &ng kim loai va 4p k€ thuy ngn hodc 4p k&
chan khdng (xem hinh vé).

Pinh &ng kim loai 12 chi€c nit cao su. Hé théng duge
d6 ddy nudc cdt sao cho khong d€ lai khdng khi trong
ong. BE do dugc 4p luc nwdc trong dat ta 1am nhv sau:
Péng mdt chi€c Ong réng bing kim loai vio dit dén do
_ slu cin do 4p lyc nudc d€ tao ra mot 16 héng trong dit
roi dit Tensiometer vio d6. Khodng khéng gid
Tensiometer va d4t duge nén chit bing d4t min d€ dim
bdo c6 su ti€p xic chdc chidn gitta phin cdc x8p cla
Tensiometer v4i ddt. Khi chi€c cdc cfia Tensiometer di
duge dat chidc chin vao ddt, nu6e ti¥ trong cbc sé bi di
chuyén ra ngodi vao dat cho d&n khi c6 st cin bling gitta
audc trong cde x8p va nude trong dat. Sy di chuyén cla
nudce ra khdi Tensiometer tao ra sifc hiit trong hé thong
nudc cia Tensiometer va dp luc s& dugc ghi lai trong 4p
k€. S6 doc § 4p k€ dugc chuyén thanh atmosphere (atm)
hoic bars.

13



Tudi nudc cho cdy tréng ving khé han

Ap Iuc & Tensiometer ting din theo mifc d§ gidm
lugng nude trong dat. Khi viéc tudi nude dudce thue hién,
nudc tir trong dat lai tham nhap vao chi€c cdc gdm x3p
ctia Tensioneter cho d&n khi dat dugc sy cin bang thuy
luc. Qué trinh nay lam gidm dp luc Tensiometer.

Hinh III - 1: Gidi thiéu cdu tao cia mét logi
Tensiometer dién hinh

()

| Déng ho do ap

2 g Ong gifr mude

Tensioneter do chinh xdc dudgc 4p lyc nudc trong dat
tr 0 - 0,85atm. '

Véi ap luc nude cao hon, khong khi s€ lot vao trong hé
thdng Tensiometer va 1am cho viéc do khong chinh xéc.

14



Phiin 1: M6t s6 kién thite lién quan dén tudi nidc

Bdng HI.1 Quan hé gifta dp luc hiit nudc va mot sé dai
lugng &m ddc trung trong dét.

Dai lwgng 4m dictrung - | Ky hiéu Ap lyc (bars)
Pifm héo o, 15,2
Diém mao din chim Bomitc 1,23-3,1
Sitc giir im ddng rudng Opg -0,1-0,33
Do 4m bio hoa o o

Ghi chit: I Atmostphere (atm) = 1,01325bars

2. Phuong phap xdc dinh nhanh do 4m dat biing dung
cu thong thudng

2.1. Cos¢ Iy ludn

Ta phén thanh hai trudng hop d€ xdc dinh &6 4m.

a. Truong hop ddt chua bi phd hogi vé cdu triic (thuong
la tdng dat phia dudi tdng canh tdc)

L4y m6t miu dit va cho ti€p xiic vdi nudc. Ta c6
nhin xét 13 miu dat hdt nude. Sy hit fude s& dirng lai
khi mAu d4't bao hod nuwdc hodn toan. Gid sit miu ddt cin
xdc dinh d6 4m c6 trong lugng P,. Trong lugng nay gdm
cé trong Ihugng dit kho P, vd trong lugng nudc chita
trong miu dat W,

Po=Pyu+ W, (1}

15



Tudi nude cho cdy trong vitng khé han
A £ g s

Cho miu ddt ti€p xtic vdi nude, khi dit hat dudge mot
lwgng nude d, thi d6 dm cla miu d4t ting 18n d, Theo
dinh nghia: P 4m &4t 13 ty s8 giita trong lugng nude cé
trong mau dat véi trong ludng dit kho kiét, ta ¢ hé:

du‘ =— (2)
dy
Ly tich phan hé (2) vd luu ¥ cdn tich phan: Khi do
Am maiu dat bi€n d8i tit 46 &m ban ddu 6 d€n 46 fm bio
hoa 6, thi lugng nudc ma miu dat hiit ting tir 0 dé€n gid
tri 16n nhd't W,;

i
Pa’A

(! 0

Giai tich phan niy ta dugc hé:

1
Qf:h - 9 =L (3)

ek
Bi€n d6i v€& phai hé (3):
W,

h— ”_"1£ - ﬂ,\'———P‘” it = ﬂ(l +”_”
o B Py R F F Py

ol 0

Goi tj 8 Yi = h 1 khd nang hit nue cha miu dat
e
16



Phin 1: Mt s6 kién thite lién quan dén tudi mtde

(d6 1a ty s gilta lugng nude 16n nhit ma miu dit c6 thé
= HI’?‘I

hit nudc vdi trong lugng miu dat) va luu ¢ 1 s =0

12 46 4m ban diu cda miu dit ta cAn xdc dinh. V& phai

cia (3) sé ¢6 két qua:

W,

ofh
Thay vaohé (3): 6,,-6=06,(1 + 6) (5
Tit hé (5) ta tinh dugc d6 dm G theo (6):
0 — 9!»‘: N 9!: (6)
1+6, '

Néu dd dm 44t va khd nang hiit nudc ciia dit duge
bi€u thi theo % thi ¢6 thé vi&t lai hé (6) thanh:

th 91: (7)
1+ 6,
Trong dé:

- 612 6 4m cla miu d4t cdn x4c dinh tinh theo %
trong lugng dat kho.

- 6,12 d6 §m bao hoa cda d4't tinh theo % trong luong
dét kho.

17



Tudi nutde cho cdy tréng viing khé han

~ 6, 1a kha ning hdt nuéc 16n nhat clia mAu dat tinh
theo % trong lugng mau dat udt.

Hé (7) bidu thi quan hé ham s giita 4o dm 6 vdi 44
£m bio hoa 6, O mot ting d4t ddng nhdt, trong mot
khoéng thdi gian nhat dinh (mia, vu), c6 thé coi dd 4m
bdo hoa la mdt hiing s6, vi viy & hé (7), d6 4m dét chi
cdn phu thudce vao kha nang hit nude 6, cha miu dat.

Cdch xdc dinh cu thé d6 &m nhu sau: Piu vu, xdc dinh
trtéde 46 4m bio hod. Sau d6, tai thdi diém nio d6 mudn
xdc dinh 46 4m d4t, 14y miu (giéng nhu trudng hgp xdc
dinh dung trong d41) va x4c dinh khé ning hit nudc cla

H
ast 2= =" thay vio hé (7)1 c6 thé tinh ngay dudc
do 4m dat. ’
b. Truomg hop mdu dit bi phd v& cdu triic (thuong gap &
tdng dét mdt)

DE x4c dinh 0 dai J4t trong trudng hgp ndy ta 1am nhy
sau: Liy mét lugng d4t nhd (30 - 50gr) dem cén ta dugc
trong ludng P,. Trong lugng niy gbm trong lugng ddt kho
tuy&t d8i P, va trong lugng nudc chita trong ddt P,

Py=Py+ P, Y]

Pem xdc dinh thé tich lugng di't vt ndy bing cdch
do thé tich cda nd trong nudc (khudy tan dit cho dén

18



Phdn I: Mét 56 kién thitc lién quan dén nedi nude ‘

khi khéng con bot khi trong binh dinh mifc dung nudgc).

Goi ti trong cia dat 1A D va G trong cda nude bang 1
ta ¢ hé:

ﬁf-‘—~+—f';, = -}
D .
Trong d6: V,: Thé tich nudc
V,: Thé tich nudc va lugng dat udt
Bi€n ddi hé (2) thanh hé (3):
Py+D.P, =D(V,-V) (3)
T hé (1) va (3) ta xdc dinh duge lugng nudce b trong

miu dat:

D, -F)-F,

P = . (4
,, —— (4)

C6 P, , ta xdc dinh dudc do 4m dit theo hé (5):

P
0=t 5
PP (3)

Nhu viy, theo phwong phdp ndy, mudn xdc dinh d6
dm d4t cdn b€t trude ty trong d4t D. DAy 1a mot tf s6 it
thay d6i, d6i véi mét loai d4't c6 thé coi né 12 hiing s6 va
6 thé xdc dinh trudc.

19



Tudi nudc cho cdy trong vang khé han

Cdch xdc dinh cu thé nhu sau:

- Liy m6t miu dat (Trong lugng 30 - 50gr) va xdc
dinh trong lugng Py

- X4c dinh dung tich V,, V,
- X4c dinh hugng nudc chifa trong mau dét theo cong thifc:

D, -F)-F

i D _ l
- X4c dinh d6 4m dat theo cong thitc

0= 100 (%TLDK)

4] L1

2.2. Bdnh gid d¢ chinh xdc

Dé d4nh gis d6 chinh xdc cla phuong phdp vira trinh
bay v6i phuong phap siy dat, ching toi d4 ti€n hanh 14y
miu d4t vd xdc dinh theo hai phudng phdp. Mau dat
duge 18y & cling mot vi trf. DY am xdc dinh duge & mbi
phuong phap 12 gi4 tri trung binh ciia 3 1n 13p lai. Keét
qua nhu sau: G 16p a4t mat (44t Gia Lam - Bai hoe NNI)
46 4m x4c dinh theo phudng phép siy 13 30,25% (mdt 8
£id), d6 £m x4c dinh dya theo ty trong 12 30,53% mat 20
- 30 phiit nhu trong bing 1 va 2.

20



Phdn I: M3t 56 kién thite lién quan dén tudi medc

Bdng 1: Xdc dinh nhanh d¢ &m dat dya theo tV trong
(ddt Gia Lam, tdng 0 - 20cm, ty trong D = 2,72}

e ryep P,
Miul 2o | Vi | Vo |y [T P X100
ast |(gr)|(mp| ) ¢ "
1 |30 t10|125,5] 155
2 |30 ¢80 195 15 7,02 30,53
3 |30 1201 136 16

Bdng 2: P6i ching xdc dinh df dm ddt theo phuong
phdp sdy kho

P _
&= —=x100 d

MAu | Py(gr) | Py (gr) | P, (gr) >

1 25,5 19,74 5,8 29,38
2 24,65 18,95 57 30,07 30,25
3 27.80 21,35 6.5 30,49

3 ting dat siu 20 - 40cm céu tric d4t con nguyén
dang, d6 &m xdc dinh theo phudng phap siy la 21,85%,
xdc dinh theo phuong phdp dya vao dd §m bio hod 13
21,2% nhu bang 3 va 4 dudi day.

21



Tudi e cho cdy trang ving khé han

Bdng 3: Xdc dinh nhanh d§ dm ddt (tdng 20 - 40cm ddt
Gia Lam, Pai hoc Néng nghiép I, dua theo dj &m bdo
hod (D6 dm bdo hoa xdc dinh trudc 2, = 33%))

o —|= o, -4
= 25100 g |9 = 22
Miu Pg (g]’ th (g} Wh=th'P0 (g) h P” ? 0“ 0 1001—0,
1 117782119547 17,65 9,92
2 | 183,501 200,74 9,34 9,34 9.63 21,2
3 j173,90| 193,90 11,48 11,48

Béng 4: B3i chitng: Xdc dinh d§ dm ddt theo phuong

phdp sdy khé
Miu Polgr) | Pulen) | P,(gr) 8% | € (%)
1 17.2 14,1 3.1 21,9
2 15,3 12,2 3,1 25,4 2185
3 2412 19,8 4.3 218
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Phdn I- Mét si kién thiic lién guan dén widi nuse

CHUONG IL CAC PAI LUGNG PAC
TRUNG AM TRONG DAT

L B AM CAY HEO

P6 4m cay héo hay cdn goi 1a di€m héo vinh vién
biéu thi 46 4m d4t, & 46 cAy tréng khdong di nudc dé
thod min nhu ciu b&c hot va s& héo vinh vién.

Hai giai doan héo dudc ghi nhin la héo tam thdi va
héo vinh vién: :

- Piém héo tam thdi chi trang th4i nudc trong dit, &
dé ciy tr8ng héo vao ban ngdy nhung sé hdi phuc vao
ban dém khi &ugc dit vio phdng 4m vdi khéng khi duge
bédo hoa hai nube.

- Pi€m héo vinh vién dugc xem nhw gidi han thip
nhi't clia pham vi nudc trong 44t ¢6 thé skt dung cho ciy
trdng, vi phdn 16n ciy tréng sé khoéng nhin di nudc
trong d4t € séng n€u d6 4m d4t xudng dudi gidi han
niy. O di€m héo vinh vién, 4p luc giit mede trong dat 13
15,2bars.

C6 1 s8 cich xé4c dinh 46 4m cdy héo nhw dudi day.

1. Phuong phdp ciy trong

Phuong phdp thong dung nh4't d€ x4c dinh 46 4m cdy
héo 12 wdng ciy trong vai nhé chita khodng 600g d4t. BE
cho cdy sinh trudng binh thudng khodng 6 tuin rdi dé
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Tudi nudc cho cdy tréng viing khé han

cho héo. Khi cdy c6 ddu hiéu héo, chuyén ciy vio
phdng t8i c6 khong khi bdo hoa hdi nudc. N€u thdy cay
c6 d&u hiéu hdi phuc, lai dua cdy ra ngoai khong khi dé
cho héo. Khi thiy cdy héo ta lai chuyén ciy vio phong
4m. Qu4 trinh dudc 13p lai cho dén khi cAy héo va hoan
toan khong hdi phuc dudc nita. D6 4m ¢ng vdi trang thdi
ndy dugc xem nhv di€m héo vinh vién va goi 12 d6 4m
cdy héo.

T @hiiiing phnt e . oGt g G
Hinh (II-1-1): Xdc dinh dé dm cdy héo bing
phuong phdp cén béng dm trong dat

2. Phuong phép cin biing m cia trong dit cia Vasa
L4y méu dit (khodng 1kg) dem vé tdn nhd va hong
kho ngoai khong khi. Sau d6 cho dit vio mdt &ng
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Phédn I: M6t s6 kién thic lign quan dén i nudc

nghiém thuy tinh dai khodng 20cm, dudng kinh dng 2cm.
Diing cong t¢ hiit nhé khodng 1 - 2mm nudc ¢4t vio Ong
rdi nit kin miéng 6ng bing boéng. D3t 6ng nghiém & vi
tri thing ding. Sau 24 gid ta thdy xuft hién trong Ong
nghiém mdt dudng phdn chia ranh gidi giita trang théi
dit khd va dit 4m. Liy dit & dudng ranh gidi ndy dem
x4c dinh do 4m. D6 chinh Ia d6 &m cdy héo. Xem hinh
ILI1.1.

3. St dung thi€t bj do Tensiometer

X4c dinh d6 §m ciy héo theo hai phuong phdp trén
t6n thdi gian va cbng sidc. N&u skt dung thi€t bi do
Tensiometer viéc xdc dinh 36 4m ciy héo s& tién 1di va
phanh hon. Cim Tensiometer vio ting d4t cdn xdc dinh
d0 4m cdy héo via theo doi dong hdé do 4p cla
Tensiometer. Khi thiy s do chi 15,2bars hodc 15atm ta
15y miu d€ x4c dinh, 36 chinh 1a 46 m cay héo.

4. Phuong phép gidn tiép xdc dinh 45 4m cdy héo
- X4c dinh d6 4m cdy héo theo cong thifc kinh nghiém
cia Vasa.

0,=03xS+4 (IL1L.1)

Trong dé:

+ 6,12 d6 4m cAy héo tinh theo % thé tich dit (%V)

+ S 12 t 1& phdn trim trong lugng céc hat sét (%)

- Khi bié't duge sitc git 4m dbng rudng 6,,, c6 thé xdc
dinh dudc dd 4m cdy héo & bang (II-1-1) dudi day.
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Tudi mtdc cho cdy tring vitng khé han

Bdng (1I-1-1): Quan hé gifa sic giit dm ddng rudng va
dé dm cdy héo

Loai dat O Opg

Cdt byi (duting kinh 100 - 300p) chita 10% sét 175,5 - 1/6

Cdt trung binh (dudng kinh 500 - 800p) cinfa 20 - 25% sét 172

Cdt limen chita 10 - 25% sé1 1/3-1/4

Sét pha cdt hodic dat sét chita 40 - 80% sét /1,7 - 1715

Nguén: E'valuation des quantie’s d'eaux ne'cessaires aux Irri pations
- Paris 1996 '

Trong trudng hgp thi€u tai liéu ta c6 thé si dung quan

~ U I - ~ = e - 2+ -4 ~ -
hé (}Az - C6 nghia 13 gid tri clia d6 &m cdy héo bing
Py =

mdt nita SGAPR.

IL. PIEM MAO DAN CHAM 6,

Di€m mao din chim con dugc goi la diém phd v
lién k&t mao din. D6 1a d6 4m ddt ma dudi mite d6 cay
trdng bt ddu chiu thi€u nude. N6 phil hgp véi dp Iuc hit
nudc trong bd 14 cdy tr 8 - 10atm.

Pi€m mao din chim tudng dng véi trang thai 4m
rong ddt, § d6 sy vin ddng chda nudc mao din dot nhién
gidm di. Nguyén nhin vi sy lién k&t mao din trong d4t
da bi phd v3. Piém mao din chim 12 ranh gidi phan biét
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Phdn I: Mgt s6 kién thite lién quan dén tudi nuide

nuéc mao quan d& di chuyén va khé di chuyén. Khi d6
d6 im dd't dat t6i diém mao din chim dp luc gilf nudc
trong d4t thay d8i tir 1,23 - 3,1bars (tuy loai dit). Di€ém
mao din cham cé thé duge coi 1a diém gidi han va
thudng dude chon lam d6 &m gidi han dudi khi tudi.

II1. SUC GIT AM PONG RUONG (SGAPR) 6,

Site giit 4m ddng rudng con dugc goi bing nhi€u tén
khdc nhu dd 4m t8i da déng rudng, kKhd ning git nudc
ddng rudng,... Tuy nhién, v& bin chat ta ¢6 thé hi€u
SGAPR la d6 4m 44t wong dng v4i lugng nudc 16n nhat
ma dat cé thé giit lai duge sau khi nude trong luc da
thodt 4i hét va khdng c6 anh hudng cia mic nude ngam.
SGAPR 12 chi tiéu dé€ phan biét ranh gidi giita nudc
trong lyc v& nudc mao quan.

Khi d6 4m dat dat t6i SGADR, 4p lyc hit nudc cia
dA't thay d8i tir 1710 - 1/3bars tuy theo loai dit.

Vi dat cdt, 4p lwc hit mide 1a 1/10bars, véi datsétdp
Tire hiit nudce 12 1/3bars.

SGADR thay d8i theo tirng loai ddt, nhung & mdt loai
A4t né 12 hiing s6. Trong thyc t&, ngudi ta thudng chon
SGADPR lam d6 4m gi6i han trén khi wéi.

-
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Tudi nude cho cdy tréng ving khi han

Bdng (1I-11I-1): SGADR ciia mét s& loai dar

Loai 44t 8, (%TLDR)
Sét 35(31-3%)
Sét Limon 3127 - 35)
Limon sét 27(23-3D
Limon 22 (18- 26)
Limon cdt 14 (10 - 18)
Cdt pha sét 13 (12 - 14}

C4t min (20 - 200u) 16,5 (16 - 17)
Cat khd (200 - 2000u) 8.504-13)

Ngudn: Isaelson va Hason - E'trudes et prospections pe'dologiques
en vue de Ulrrigation (Bulletin pe'dologique de la FAQ).

Cdch xdc dinh SGADR:

- Bé xdc dinh SGADR ta 1am nhu sau: Chon m6t thita
rudng rdi be b3 thanh mét 6 d4't vudng c6 canh dai 2m.
BY cin 1am chdc chdn d€ nu6c khéng thim xuyén ra
ngoai. Tu6i nudc tir tir cho d€n khi 6 44t ngdp nude, 1am
sao d€ tang di't cdn xdc dinh SGADR bao hoi nude. D&
mot thdi gian (1 ngay sau khi twéi) khi nude trong lyc da
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Phdn I: Mét s6 kién thite lién quan dén nedi nitée

rit hét, ta 14y miu xdc dinh do im, d6 chinh 12 SGADR.

- P& c6 thé khio sdt nhanh SGAPR ta ¢6 thé 1am nhu
sau: Ding &ng tru kim loai déng thdng vio ting ddt cin
x4c dinh SGADR (giéng nhu khi 14y méu x4c dinh dung
trong d&t). Sau khi 18y miu, ding dao got phing d4t 3
hai ddu &ng tru r6i dem ngdm vao trong mdt chiu nude
khodng 15 - 30 phiit d€ mau dit bio hoa nude. Lay dng
try ra dit thing ddng cho nudc trong lye rdt hét (sd tay
thiy trén mit d4t & ddu Sng ty nham nhim nude A
dugc). Pem miu d4t can va xdc dinh d6 £m, d6 chinh 1a
SGADR.

" 1V. LUGNG TRTU NUGC TRONG PAT
1. Lugng trit nudc tai mot thy diém W

La lugng nudc b trong dit & mdt dd sdu ndo do tai
mot thdi diém xdc dinh W va duge xdc dinh theo cdng
thiic:

W=10h.d.6 (UI-1v-1)

Trong do:

- W13 hrgng trit nude trong ddt (m’/ha)

- D 13 dung trong dat (g/cm?® hodc t/m’)

- h1a d6 siu ting d4t cin x4c dinh lugng trit nutde (m)

- 612 46 4m tinh theo % trong lugng di't khé tai thai
diém tinh lugng trit nudc.
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Tudi nudc cho cdy tréng ving kho han

2. Lugng trif nudc ¢6 thé sit dung duge W,

La lugng nudc cé trong dd't ndm trong khodng Am tir
SGADBR t6i d6 4m ciy héo. Lugng nude niy duge xdc
dinh theo c¢6ng thic (II-1V-2)

W.u= 104.h.d (By, - 6)

Trong dé6:

- We 12 Iutgng trd nube c6 thé sit dung cho cdy tréng
(m’/ha) i

- h1a do sdu tinh lugng trit nuSe (m)

- d 1 dung trong dit (t/m?)

- Bpp 12 sifc giit sm ddng rudng (%TLDK)

- 6,12 d4 4m cay héo (%TLDK).
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Phdn I: Mart 58 kién thic lién quan dén tudi nutde

CHUONG III. TUGI NUGC CHO CAY
TRONG CAN

L XAC PINH THOI DIEM CAN TUGI

C6 nhiéu céch xdc dinh thdi di€ém cin tudi, nhung
phuong phéap thong dung nhat 13 cin et vao d6 4m dat.
Khi d¢ 4m dit giam d€n gidi han dudi cho phép la lic
cin phii wéi.

P& xdc dinh d6 4m giéi han dudi cho phép d6i véi
cdy trOng, ta dya vdo sy ha thdp cho phép ciia lugng
trit nude c6 thé st dung dudgc trong dit W,,,,. V6inhiéu
kh3o sdt dugc ti€n hanh 3 nhiéu cdy wdng va § cdc
viing khdc nhau trén th& gidi, Dooreubes va Kassam
(1974) da d& nghi sy ha thdp d&n 50% ludng trit nudc
¢6 thé st dung dugc trong dat (W) duge xem nhu an
toin v4i phdn 16n cly tréng va phin Idn cdc loai dat.

Theo két qui nghién cttu clia t8 chitc FAO, su ha
thdp cho phép lugng trit nwdc ¢ th€ sit dung duge nhu
sau 14 thich hgp:

- P31 véi cdy theo mila, & néng, sit ha thdp cho phép
cda W, 1a 20 - 30%, trung binh 25%.

- D61 véi cay hvu nién c6 bd ré sdu, sy ha thdp cho
phép cta W, 1a 40 - 60%, trung binh 50%.

Vi 1y lulin nhi trén, ta xdc dinh d6 4m gidi han dudi
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Tudi nudc cho cdy trong vitng khé han

cho phép khi téi nude 461 véi cdy trdng theo cdng thic:
8,.= 0, +m(6,, - 6,) (II-1-1)

Trong dé:

- 0,, 12 46 4m gidi han dudi cho phép khi tudi
(% TLDK)

-6, 12 46 4m ciy héo (%TLDK)

- B, 12 stic gilt Am déng rudng (%TLPK)

- m 12 hing s6 phu thudc loai ciy tréng. V4i loai ciy
tréng theo mia r& ndng ta chon m = 0,7 - 0,8. V4i loai
cdy ré sdu, lvu nién ta chon m = 0,4 - 0,6.

I1. XA C PINH LUGNG NUGC TUGI

1. Don vi do lugng nudc twdi
Pon vi do lugng nude tudi 13 1it/m?, m’/ha hodc mm.
Quan hé gitta cdc don vi ndy nhu sau:

L IO . =10m*/hu
a

1 lit/m?

. L0 m
I lit/m” = ‘m = ] m = |
me 1000

Nhu vay: Imm=Llitfm* =10" ' [ha

Co6 nghia 1& khi tudi 1 litVm® twong dudng véi lugng
nuée 10m’ cho lha hodc twong dwong véi 18p nuée 1mm.
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Phin I: Mé1 56 kién thite lién quan dén nedi mude

2. Tiéu chuéin tu6i

La lugng nuGe cdn thi€t dua vao ting dd't chita b ré
ciy trong d€ nang 46 4m A4t tir 46 &m gidi han dudi cho
phép 6, 1&n dd &m gi6i han trén cho phép (thudng 1a
sitc gi¥ 4m ddng rudng 6,,).

Tiéu chuin wéi thay d8i twy loai dat vi loai cdy
tréng, dudc x4c dinh theo céng thic:

D =104.h.d (6, - B, (HI-II-1)

Trong dé:

- D 1a Ivu lugng twdi (m'/ha)

- d 1a dung Wfgng dit (/m*)

- B¢ 12 stfc gilt m dbng rudng (%TLPK)

- 8, 1a 46 4m gidi han dudi cho phép (%TLPK)

- h 12 46 sdu ting ddt cAn twdi (m). Thudng 14y bing
90% chiéu dai bd ré cay tréng.

Can luu ¥ 12 tiéu chudn wdi duge tinh theo he (III-11-
1) 12 lugng nudce thic cin dua vio ting d4t chita bo ré
cdy trong. Néu tinh tidu chuin & ddu ngudn, phai xét
dén hé s8 3n that k nhy cong thire (11I-11-2).

D'=k.D (I1I-11-2)

Trong 46:

- D" 1a tiéu chudn twdi & ddu ngudn (m*/ha)

- D 1a tiéu chuin téi tai mat rudng (m*ha)

33



Tudi mitdc cho cdv 1rdng ving khé han

- k 12 hé s6 t8n thit thay d6i theo phuong phédp tudi
dude xdc dinh trong bang sau:

Phuong p hip Nho giot Phun mifa Ranh Bing
tudi
He sd k 1 1,15-125 | 1.25-145 | 1,45- 165
3. Lugng nude tudi

Trong thyc t&, tai thyi diém twdi nudc, dd 4m khong
tring vdi @6 4m gidi han dudi cho phép, vi thé lugng
nude tudi thudng khdc véi tiéu chufn twdi. Gia st tai thdi

di€m xdc dinh d6 4m ta dugc O, x4p xi bing

nude tudi W dude xdc dinh theo cdng thifc:
W =104.h.d (B, - 6)

g

nHnt Lu’dng

(111-11-3)

1L PO SAU THIET KE TUGI CUA BO RE CAY

Hink HI-I1-3: So dé phén b6 su hdp thu nude cia bo ré cay
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Phdn I: MGt 56 kién Hutc lién quan dén nedi nude

B6 r€ cdy thudng tap trung cao & phin clia ving r& va
gan gdc ciy. O loai dit binh thudng 6 d6 thodng khi t6t
va khong bi ldp dit han ch€, bd ré clia da s6 cay tréng
tap trung d do sdu 40 - 50cm va phin 16n nhu ciu nudc
cla cidy dugc cung cip § ving nay.

Khi duge tudi nude ddy dd, véi mot mit cit ddng
nhdt, tat ¢4 ciy wrdng thudng nhin dude mot hrdng nude
1an lugt 1a 40%, 30%, 30%, 10% & mdi 1/4 chidu dij cla
bd ré (xem hinh v& [I-I11-1).

- Khi tinh todn liéu lugng twdi hodc hugng nude tudi ta
18y d5 sdu thi€t k&€ b r& bing 90% chifu dai b ré.

- Khi thi€u tai ligu cu thé v& 46 sau bd r&, c6 thé tham
khdo d6 sdu bo ré trong bing dudi diy va diéu chinh cho
thich hgp v3i diéu kién dia phuong.

Béng (HI-1I-1): Chiéu dai b6 ré ciia mdt s6 loai cdy
trong cd b ré sdu va diéu kién tiéu nudc t61.

6lcm %0em 120cm 180cm

Sapla Ca rdt Béng Chanh
Cidibdp Thudc 14 Ca chua Téo

Hanh Lia mi Ngé Ca phé
Khoai tiy Lac Bau twong Mia

Nguon: Grandhi va cdng sy - Irrigation water Managemeni (New
Delhi - 2000)°

Ghi chib: B§ sdu b ré c6 thé tang 25 - 33% & dat cdt va gidm 25 -
33% & dat sét pha.

35



Tue! mutde cha cdy trong viing khé hgn

IV. ANH HUGNG CAC GIAI POAN SINH TRUGNG
CUA CAY PEN THUC TE TUGI NUGC
1. Giai doan sinh trudng

Trong giai doan sinh trudng, nhu ciu nudc cla ciy
tréng (gdm bdc hoi mit 14 va bdc hoi mit d4t) tang lién
tuc vi dat gia tri 16n nhat lic ra hoa. Lic ndy bd ré cay
vin con ndng, it ra 13 & diu thdi k¥ sinh trudng cla cay.
Do d6, viéc turdi nude phdi lam thudng xuyén vdi lugng -
nudc twéi nhd hon ¢ giai doan sau. P61 véi ¢dy luu nién
hodc ciy ¢6 b r& dai phat trién nhanh, c6 thé 4p dung
s0 14n twdi thua vé6i lidu lugng twidi 16n hon trong sudt
giai doan sinh trudng cita ciy.

- Nhifng foai cdy dugc tréng dé€ 14y 14 nhu rau diép,
cdi bip, ¢0,... s& dugc thu hoach khi nhu ciu nudc cta
chiing 1dn nhat vi th€ liéu lugng tudi & mot [an wéi nén
duge giit & mic cao nhét cho téi khi thu hoach.

- Véi loai cdy trbng 18y cli nhu khoai tdy, hanh, ci
cdi,... chi s& dién tich 14 s& gidm cho tdi cudi giai doan
sinh trudng, vi thé€ liéu lugng tudi & mdt 1n tudi c6 thé
gidm di nhung s8 1an twdi cdn duge duy tri.

2, Giai doan ra hoa

Nhu cdu nudc cia phidn 16n cay tréng 16n nhit lic ra

hoa v & thdi ky phdt tri€n qui. Chi s& dién tich 14 16n

nhat & giai doan nay va nhu cdu nudce cling dat gid tri cue
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Phdn I: M§1 56 kién thie lién quan dén nidi nudc

dai. C&n han ch& 6i mfc t8i thidu sy thi€u nude & giai
doan nay d€ tranh chot hoa va rung qua non.

B9 ré cla cdy trong phét trién manh nhit & mot thi
gian ngin trude lic ra hoa, do d6 bd ré ciy cang siu thi
tan sudt twdi cang thura. Nhitng cdy dudc trdng dé 14y hoa
va mot s& ciy rau dudc thu hoach khi nhu ¢du nudc ctta
chiing 16n nhit.

3 mot s6 loai cdy trong, twéi thita & cudi giai doan
phat tri€n va giai doan ra hoa ¢6 th€ din d€n gidm s&
qui. Bong 12 mét thi dy. Viéc cung cip nudc tudi 81 vu
trong giai doan nay dnh hudng téi viéc hinh thanh qud
(Kittock, 1974; Gruin va céng sw, 1981). Piéu nay co
thé gidi thich 12 do sy ddng hod dé phat trién c4c bs
phén cda cdy hon 13 d€ phat trién qui. Mot sy gidm ddn
din d€n trang théi thi€u nude nhe s& tao didu kién phat.
trién cdc bd phan sinh sdn. Vi viy ngudi ta khuyén cdo

tudi cho bong vdi s& 1an tudi it hon & cudi giai doan sinh
trudng va giai doan ra hoa s& cho phép tao ra stress
nudc nhe cho ciy.

3. Giai doan phét trié€n qua

Giai doan phét trién qué gén lién véi sy gidm nhu ciu
nuéc cla cdy, thdm chi ngay cd d61 vdi loai cay 18y qua
twoi. Diéu nay dé hiéu vi cdy da két thic thdi k¥ sinh
dudng va din t6i syt gid y&u din cda tin l4.

37



Tuiti nudc cho cdy tréng viing khi han

(J mot s8 loai cAy nhu ci chua, ddu tiy, hoa cdm
chudng,... by tdn 14 trudng thanh khéng ngimg gia y&u
va dugc thay thé bing nhitng t6 chic sinh trudng mdi
thudng ¢6 kich ¢8 nhd hdn vdi chi s6 dién tich 14 ting
dén. Do d6, di¢u quan trong nhit 12 dat phii dd 4m dé
ciy cé thé phat trién qua.

Nhitng loai cdy 14y hat woi nhu ddu, ngii cdc, doi
hdi d6 4m cao lic 1am hat. Do véy, chit lugng cia -
nhiéu loai qua c6 thé dudc ki€m sodt bing viéc didu
ti€t nudc trong dat.

Nhitng loai cdy 14y hat khd, nhu cidu nudc gidm
manh lic chic hat va thdi ki chin. B&c hgi mit 14 hiu
nhi ngitng lai va cdy trdng gan nhyu “ngd”. Nhu vay
khéng cin tudi vé sau trit giai doan ddu vio chic hat
vi b6 ré cdy s& tim thdy dG nuwdc dé€ két thic chu trinh
" séng cda nd.
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Phin IT: Phuong phdp utdi mee cho cdy tréng ving khan hiém nuoc

PHAN I1: PHUONG PHAP TUGI NUGC CHO CAY TRONG
VUNG KHAN HIEM NUGC

CHUOGNG 1V. CAC BIEN PHAP TIET
KIEM NUGC TUGI

Ving khan hi€m nudc thudng 1a viing kho han. Mic
d6 khd han cin cf vao ty 1€ gita lugng mua P va lugng
bdc hoi mit rudng ET cla cdy trdng (gém lugng béc hoi
mat 14 v bSc hdi mit dat). Theo phin loai cia
UNESCO (1971), mdc dé kho han dugc phdn ra nh sau:

PIET < 0,03: Vung cuc khd

P/ET =0,03 - 0,2: Viing khd

P/ET-0,2-0,5: Ving bdn khd han

P/ET > 0,5: Viing bdn 4m udt

3 nudc ta vu ddng tir thang 11 tdi thdng 4 ndm sau
nhiéu ving cé thé€ roi vao khd han hodc ban khd han nhu
viing nii phia Bic, viing TAy Nguyén,... lugng mua nhé,
‘ngudn nudc tuebi khéng 4. Vi vy tiét kiém nude tudi cb
thé néi 13 mdt trong nhitng y&u t8 quan trong nhit dam
bao thing lgi cho sin xudt néng nghiép & nhitng viing nay.
Dudi diy gi6i thiéu mot s§ bién phap tiét kiém nudc wéi.
I. CHON CACH TUGI THICH HQP

Chon cdch tudi thich hop 1a bién phip quan trong nhét
d€ nang cao hiéu qui sif dung ngubn nudc viing khé han.
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Tudi nude cho cdy trang ving khé han

C6 3 cdch twdi hay n6i mét cdch téng quat phudng
phdp wdi: Tudi mit, twdi phun mua vi twdi cuc bs
(nhd giot). Céc phuong phdp twdi ndy 6 tic dong’
khdc¢ nhau dén:

- Mite d6 b&c hoi mat d4t, vi viy dnh hudng d&n nhu
ciu nudc phii cung cAp cho ciy trdng.

- Piéu kién khi hdu xung quanh (46 £m, nhiét d3).

- Bt trdng (duy tri cdu triic dat va do thong khi).

1. Tuéi mit |

Pay la k¥ thuit twsi tir ¢8 xwa: Hoic 12 phiilam ngap
mat dit & mét d6 sdu nao dd, hoic d€ nubc chiy mét
phin hodc toan b manh rudng.

Phuong phédp tudi mat t6n nhiu nudc nhat trong cic
phuong phdp tudi. Ngoai ¢n thit nudc trong kénh din
con cé ton thdt nudc do thdm siu hodc chdy tran. Khé
ki€m so4t dudc sy phin b8 4m déng déu trén mat rudng.
MGt tai hai nita cda twéi mdt 12 phd v3 cfu tic dat.

2. Tudi phun mua

NuSe duge dua tdi tit cd bé mit dat dusi dang nmra
hat min nh& ¢6 vdi phun mtde hodc ¢ dinh hodc quay
trdn dudi 4p lyc thdp (2 - 3bars) hodc 4p lyc trung binh
(3 - 4bars) hodc 4p lyc cao (6 - 8 bars).

So vdi h¢ thdng téi mat, nude duge phan phéi tht
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Phdn H: Phutong phdp wtdi nde cho cdy trong vimg khan hiém méic

hon. Khi hé théng hoat ddng, trdnh dugc hién tudng mat
nudc do chdy tran hoic thim xudng siu. Cudi cling nguy
cd pha hoai cdu tric @4t 12 it hon so véi tudi mit.

Tudt phun mua tiéu t8n niing lugng nhiéu hon nhung
cho phép mutc d6 ty dong hod duge ddy manh hon va phi
hgp v6i canh tdc 16n.

3. Tuédi cyc by hay tudi nho giot

P46 12 phudng phdp dua nudc d€n mét phan nhé mit
d&t vdi liéu lugng nhé thudng xuyén. Do han ché bé
mit dit phdi lam 4m, ta cé th€ han ché duge bdc hai
mit dat. M4t khéc do dat duge 1am 4m lién tuc tudng
d8i cao, sy di chuyén nudc 1én cay d& dang hon, do dé
thite dn cho ciy dude cung cdp déu din hon. Nhu vy,
nude twdi cé hiéu qua hon. Tudi nhd giot phi hgp véi
cdy Ivu nién, phuong phdp tudi ndy duge quan tim si
dung, dic biét nhitng noi ngubn nudc vi lao déng
hi€m ho#c ning lugng dit.

G Viét Nam, twéi nhd giot con it, chua ¢6 s8 lidu so
sdnh v& hidu qué s& dung nudc va hidu qué kinh t€ giita
twéi nhd giot va twdi phun mua. Ching ta hay xem mot
k&t qui nghién cifu so sdnh gita téi phun mua vi nhd
giot cla tdc gid Tran Minh Pdc tydi cho ca chua &
Sénégal nim 1977.
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Twedi nudc cho cdy trong viing khi han

Tu6i phun Tudi nhé giot

mUA 0% ET| 85%ET | T0%ET|S5%ET

Cic chi tiéu

Ludng nudc tiéu thy

506 694 585 450 319
(mm)
Ning suft (ta/ha) 10,50 20,12 20,35 17,07 | 11,45
Hi€u sudt st dung nwde 11 29 3.5 3.8 36

cia cdy (kg/m")

Nguén: Ministére de La coope'ration: E'valuation des quaniite’s
d'equ ne'cessaires aux Irrigations - Paris 2000

Ta thdy khi tuéi nhd giot lugng nudc twéi tift kiem
dugc 12 ddng k€ va ning suit ting gdp doi so véi tudi
phun mua. Hiéu qué tudi nudc dat gid tri 16n nhat khi x&
1§ wéi véi liéu lugng bing 70% nhu cdu nude: 1 khéi
nude wdi cho nang sudt 3,8kg trong khi & tw6i phun mua
chila 1,lkg/1m’,

3 Israel, ndi cong nghé tudi nhd giot r&t phat tridn,
cdc két qud nghién citu cho thiy tudi nhd giot so véi wdi
phun mua c6 thé tiét kiém nude tir 0 - 50%: Hidu qua
thdp d&i v6i cdy rau mit 36 day dudi diéu kién khi hiu
#m. Ngugce lai, hiéu qui st dung nuéc cao ddi véi cdy
cao ¢6 mét d§ thua, khi hiu khé va c6 gié.

Hi&u qua twdi con thé hién qua ning suit ciy tréng.
K&t qua so sdnh giia twi nhéd giot va phun mua & mét
$8& viing cda Israel nhy sau;
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Phin II: Phutong phdp wdi nide cho cdy trong vimng khan hiém nuic

Ving Arava

Cay duyc tudi Tudi phun ma Tuéi nhé gigt
Ca chua 391ta/ha 65,3 tatha
Ot ngot 4.8 ta/ha 9,6 tatha
Dwa chudt 3% ta/ha

Vung El Arish

Cay duge tudi Tudi phun mura Tudi nhé giot
Ca chua 30 ta/ha 79 tatha
Gt ngot 7,3 ta/ha 12 tasha

Dra chudt 3,61atha 7.5 ta/ha

IL TUGE THIEU LI@U LUONG (DEFICIT IRRIGATION)

Tugi thi€u liéu lugng 12 cdch cung cdp cho cdy trong
mét lugng nude dudi mitc yéu cdu clia né 1am cho cly
trdng bi stress vé nudc. Ning sudt ey tréng gidm di chiit
it nhung ludng nudc ti€t kiem a€ i cho ciy trdng khdc
dem lai hiéu qui kinh t€ cao hon.

Trong nhitng nim gin diy cdc chuyén gia trong Ban
phét trién dit nuéc ciia t8 chitc FAO da nghién cttu vin
dé tudi thi€u liéu lugng & nhiéu loai cdy tréng trong
nhitng diéu kién sinh th4i khdc nhau. K&t qui nghién
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Tudi nudc cho cdy tréng viing khd han

citu cho thiy nhitng loai cdy it nhay cdm vdi stress nude
nhv bdng, ngd, lac, lia mi, hoa hudng duong, ¢t cdi
duding c6 thé phi hop vdi cdch tudi thiu lidu lugng. Dé&i
vdi loai cdy trong maAn cdm vdi stress nudc, twsi thidu
iiu lugng it kinh t& hon.

Mot nghién cfu vé lia mi mda déng & phia Bic
Trung Qudc ti¥ ndm 1992 - 2000 cho thiy ¢6 thé ti&t
kiém nudc tusi 25 - 27% bing cdch thue hién wdi thi€u
liéu lugng & nhitng thdi ky sinh wudng khic nhau ma
ning suit lia gidm khong ddng ké.

Nhitng nghién cu vé lac 8 An D¢ cho thiy ¢6 thé
ning cao hidu qud sl dung nudc bing cdch dp dit stress
vé thi€u 4m trong d&t mot thdi gian ngén tir 20 - 45 ngay
sau khi gieo. Tao stress do thi€u nudc trong giai doan
sinh trudng ¢é 1gi cho sy sinh trudng clia bo ré. B6 r st
dung nudc § 16p ddt siu c6 hiéu qua hon.

Nhitng cdy an qud nhu dao, 18, nho rét thich hdp véi
phuong thic twdi thi€u liéu lugng, véi lidu lugng nudc i€t
kiém ddcjc kha 16n ma vin ddm bio chét Iugng cha qud.

G vang TAy Nam Australia tu6i thidu liéu Iwgng cho
dao va 1€ di tang hiéu qua s¥ dung nudc tdi 60% ma
khong gidm nang suit hodc gidm sic séng cia ciy trong
giai doan sinh trudng,

Cling v6i cdch tudi nude thi€u liéu lugng, 1am khd
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Phén I1: Phuomg phap wedi nudc cho edy tring vimg khan kin mtée

mot phan viing ré cdy ciing 1a cdch diy hita hen d€ tao
ra sttc chiu dung stress & cdy 4n quéd. By 1a mét ky thuét
wrdi nude: BE cho mot nia hé thdng r& cda ciy khd trong
khi nta kia dugce twdi va ludn phién nhau véi chu ky 10
- 14 ngay. Phwong phép tudi niy di dugc 4p dung d€ wdi
cho nho & cdc nudc Australia, New Zealand, Spain,
Israel, My va Nam Phi. Ning suit giam khéng ddng ké
ma lugng nudc widi giam di 50%.

Bang dudi diy gi6i thiéu mdt k&t qua nghién ciu vé
wdi tirng phén cho hé théng ré cia nho dudc thyc hién &
Australia. '

Bdng (VI-1I-1): Ning sudt va luong nudc wdi cho nho

D(iil]:égm  Chitien Tgl‘zab;'g’h Tg:;i,;; zr gé
Nim :
Shiraz Ning suit (ta/ha) 22,6 21,5

Adelaide Nuse wdi {m'/ha) 1.400 700

1997 - 1998 [ Higy sudt (kg/m’ nuéc) 1,61 3,07

Cabemet Ning suit (ta/ha) 15,2 15,4

Sauvignon Nirdc tudi (m’/ha) 1.400 700

1997 -1998 I Hiay suslt (ke/m® nudc) 1,09 2.2

Riesling Ning sudt (ta/ha) 29,1 289

Waikeri Nude wdi {m'/ha) 4.500 2.400

1996 - 1997 [ Higu suft (kg/m’® nude) 0,64 1,19

Nguén: MG. Mc Carthy vat cong su. Deficit Irrigation Practices,
FAQ; Rome 2002.
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Tudi nudc cho cdy trong viing khé han

Khi nghién cttu vé& tuéi nude thidu lidu hegng, Stewart
va cong su (1997) da s6m im ra m&i quan hé giifa cic
y&u t6 nhu sau:

LT P (IV-I1-1)
¥, 2

Trong d6:

- Y, 4 ning sudt 16n nhAt khi tudi da.

- ¥ 1a ning sudt khi wéi thi€u liéu lugng.

- ET,, 12 nhu ciu nudc (boc hoi mit 14 va bac hdi mit
dat khi tudi dd.

- ET1a bdc hdi mat 14 va mat dat khi nedi thidu lidu lugng.

- K, 12 hé s8 biéu thi phdn ng ning suit ciy trdng khi
tusi thi€u liéu lugng. K, thay ddi phu thudc vio loai cay
trdng, giéng, phuong phip wdi, giai doan sinh trudng. He
s0 K,, mifc gidm ning suit, hiéu qui si dung nudc clia mot
s0 loai ciy trong dugc C. Kirda gi6i thidu tong bang dudi
diy khi gidm lugng bdc hoi mat 14 vh mat dat di 25%.
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Phdn II: Phuemg phdp tutdi mitéc cho cdy trong vimg khan hiém nuée

Biing IV-II-2: M&i quan hé gita K,, mitc gidm ndng
sudt, hi¢u qud ding nudc khi thiéu lwong béc hoi mat ld
va mdt dét ET 25%.

a4 . H' L . 7,
Loai cgy Giai 90371 Phuong | Midc gidam ibu qud su
rd 6 xdyra | K, hio tudi | ning st | QYRS AUGC so
Y008 | thicu ET phap g véi tudi dii
Todn vy 0,86 Nhé giot 0,79 1.05
Bdn i 3
& |Hwhthanh| ¢ | Ranh 0.88 117
qua vi hoa
Lac Ra hoa 0,74 Rianh 0,82 1,09
Ngb Todnvy | 074 | Phunmuya | 0,82 1,09
Biu twogng| Sinh trudng [ 0,58 Ranh 0,86 1,14
Mia Pé nhdnh | 0,40 Rinh 0,90 1,20

Nguén: C. Kirda. Deficit Irrigtion - FAO. Rome 2002

1. KY THUAT CANH TAC
1. Che phu mit dit

Ky thuit che phi mit dat dugc st dung dé€ ngin cin
cd dai phat trién, hoic dé€ bdo vé dit chéng x61 mdn.
Che phii mat di't cdn ¢ tdc dung gidm higng béc hai mat
dat, dic biét khi st dung cdc tim mang bing chdt déo.
Mot téc dung nita cda che phl mat dat 1a ¢6 thé didu ti&t
nhiét dd cia 1dp di't mat.

2. Chi't 1am giam bdc hdi mit 14
P6 12 nhitng sdn phim hod hoc dude phun véi Liéu
lugng nhe 1€n 14 cdy, § @6 mot 16p mang mdng dudc 1ao
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Tudi nudc cho cdy trong ving khé han

ra dé€ ngin cdn khi khong thodt hoi nudc. DE khdng giy
trd ngai d€n qué trinh quang hgp clia ciy, 16p mang ndy
phdi d€ khi cacbonic thim qua.

Ngudi ta dang nghién cofu d€ hoan thién céc sdn
phim nay 1am sao khi sif dung vita ti€t kiém duge nudc
tu6i ma khong IAm giam ning suit ciy trdng.

3. Lam dat

Lam dat k§ trne6e khi gieo trdng ¢6 tic dung tao didu
kién thudn 1¢i cho bd ré ciy phét trién va nhu vay s€ lam
ting dy trit nudc ¢6 ich cho cay. Cung véi diéu kién khi hiu,
lam dit k¥ sé kéo dai khodng céch giita hai lan t8i hon.

Vun xdi dat ciing 12 mdt bién phdp 1am gidm bdc hei
mit dat do cit duge dong mao din bdc hoi 1én mit dat.

IV. QUAN LI TUGI TRONG PIEU KIEN KHO HAN
1. Bién phdp ki€m sodt khé han
a. Han trong thoi doan ngdn

Han trong thdi doan ngin ¢6 nghia 13 thdi gian khd han
ngin khong thé thay d6i duge phudng tién cAp nudc hién
c6 ciing nhy thay d8i dau tu vao ciy trdng. Trong diéu
kién nhu vy ta c6 thé thuc hién mdt s& bién phép sau:

- Ning cao t6i da hiéu qud tudi bing cdch loai bd
lugng nude 10 i qua ting ddt chita bo ré ciy trong va
chdy tran trén mit ddt. Pat ¢6 cu tric thd gilt nudc kém
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Phin Il: Phutong phdp wi nide cho cay irdng ving khan hiém mde
g prhap 3 £

hon va dé nuéc di qua nhanh hon d4t min.

- Gidm lugng nudc tiéu thy cda cdy trdng. Mot s6
dién tich s& dudc twdi dudi dinh mitc (tudi thi€u lidu
lugng nhu di néi & phin trén).

- Biéu chinh dién tich canh tdc: Gidm dién tich loai
cdy trong ddi hdi nhiéu nudc, tang phin dién tich loaj
cdy trong cé nhu ciu thap hon.

Vi muc tiéu clia qudn 1y nudce 13 thu nhip ddng rudng
dat mifc t3i da, vi vy c6 thé chi chon d€ twéi dd cho mot
s0 cAy trdng c6 gid tri cao trong khu tudi.

b. Han trong giai dogn dai

- C6 thé thay d8i phuong phép tu6i. Chon duge céch widi
hgp 1y con tuy thudc vio von diu wf, hinh dang khodnh
rudng, d6 doc mit dat, chit lugng nudc wedi, loai ciy trdng.

- C6 thé thay d8i cd c&u ciy trdng bao gdm ¢4 cay luu
nién d€ gidm bat nguy co t3a that khi khé han.

2. Bién phap gidm bdt sy thi€u nuéc trong ndng ngiép
a. Tim cdc ngubn nudc moi

- Nudc thdi t khu cOng nghiép va din cw 13 ngudn
nude 6n dinh chita nhiéu chat dinh dudng cho cay trdng
nhung ciling chia nhiu chit ddc hai va vi tring gay
bénh, vi vay khi st dung d€ twéi phai tuan theo quy trinh
x& 1y nhit dinh.
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Tudi nuicie cho cdy trdng ving khé han

- S dung nudc min dé€ wéi: C6 thé st dung nude
min d€ tudi cho mot s6 ciy trong cé kha ning chju man
nhu bdng, lda mi, cl cdi dudng,...

b. Sit dung t6t ngudn nudc mua

- S& dung 5t hon ngudn nudc mua c6 thé 1am ting
ddng k€ lugng nudc cung cdp cho nhing dién tich c6
lugng mua nhd.

- Tap trung dong chiy trén sudn dbc, cai thién tinh
thdm nudc cha dit, gidm dong chdy mit trong mia mua
lam d6 &m d4t tang ddng k€ sau mia mua 12 nhing bién
phép tich cuc s& dung ngudn nudc ma.
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Phdn II: Phung phdp tidi niée cho cdy trimg viing khan hiém nidc

CHUONG V. PHUONG PHAP TUGI BANG
PUCONG ONG AP LUC

I. CAU TAO HE THONG TUGI BANG DUONG
ONG AP LUC

Mot hé thdng tugi bang dudng dng 4p lyc bao gdm hé
thdng dudng dng, bd phin loc v cdc thiét bi khdc duge
14p dat d€ cdp nudc, trong diu kién c6 4p lue, tiY ngudn
nudce t61 dién tich duge tudi.

- Py 1a su khdc biét co ban giifa phuong phdp wiéi
mit thong thuSng va phuong phép tudi dp lyc:

- Ch& d§ dong chiy: & phuong phdp twéi mat ¢
truyén hwu lugng dong nude cé thé 1dn, trong khi & hé
thdng wdi dp luc lai rdt nhd, tham chi lidu lugng chi
Im*h cling c6 thé st dung dudc.

- Huéng nudc chdy: G phuong phdp tudi mit thdong
thudng nuée nhd trong luc duge dan tf ngudn va phan bs
t6i rudng qua hé thong kénh muong hé theo dudng ddng
mifc. Hé thdng tudi 4p tuc din va phin phi nude tudi
bang hé thong dudng kin ¢6 dp theo con dudng ngin
nhdt bt k&€ d6 ddc va dia hinh ciia khu twdi.

- Ning lugng yéu ciu: Phuong phdp tuéi mat bing
trong luc 8 truyén khéng cin ning lugng bén ngodi cho
hoat dong, trong khi & hé théng wéi 4p lue ddi hdi mot
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Tueti nude cho cdy tring ving khd han

dp lwe nhat dinh dugc cung cAp tit mdt mdy bom hoic tir
mot bé chnfa dit trén cao.

- Mbt hé thdng tudi bing dudng 6ng dp luc ¢b cdc
thanh phin chinh nh sau:

+ Tram di¢u khién & ddu hé thong

+ Pudng &ng ddn chinh va phu

+ Van 18y nu6e

+ Pudng &ng nhdnh

+ Pudng 8ng wdi ¢ gin v6i voi wdi

Hinh V-I-1: So d6 mit h¢ thong tudi bling duong dng dp luc

1. Tram diéu khién 5. Pudng &ng ddn nhdnh
2. Pudng éng din nitde chinh 6. Duéing dng tudi
3. Putmg 6ng phu 7. Thiét b nedi

4. Van ldy nudc

52



Phin II: Phuong phép tuéi mede cho ¢dy tréng vimg khan hiém nudc

- Tram diéu khién: Gém mét dudng Sng cdp nudc
{(biing PVC citng hoic thép ma) c6 gidn mot van thoat khi,
mét van ki€m tra, mot thi€t bj bon phan va thiét bj loc.

- Pudng Ong chinh: Pdy 12 dudng 6ng din ¢é kich
thudc 16n nhd't cla hé thdng thudng duge chon cd dinh
nim dudi ddt, dugec 1am bing chdt PVC citng, ¢6 kich
thudc to @63 - ®160mm tuy theo dién tich tudi.

- Pudng 6ng phu: Dudng 6ng phu c6 kich thudc nhéd hon
18y nudc tir dudng dng chinh v cung ¢Ap nuce cho 16 tudi.

- Van 18y nudc duge 1dp vao dudng Ong chinh hodc
duding 6ng phu d€ cdp nudc cho dudng &ng nhanh.

- Pudng &ng nhdnh cé kich thudc nhd hon dudng ong
phu v dudc ndi v8i van 18y nudc, dudng dng nhinh
thudng duge dit ndi trén mat d4t, doc theo ria cic 16 tw6i
d€ cap nudc cho dudng Sng tudi.

- Pudng &ng twdi: Py 1a loai dudng 6ng cb kich
thudc nhd nhit cda hé théng va duge ndi vudng géc vdi
dudng dng nhdnh, chay doc theo hang ciy. Trén dudng
&ng tuéi, 3 nhitng khodng cdch nhit dinh, ngudi ta lip
cdc vOi trdi.

II. PHAN LOAI HE THONG TUGI BANG DUONG
ONG AP LUC

Can c vao dp luc hoat ddng, phuong thitc dua nude
tudi va kiéu 14p dit hé théng, ngudi ta phan loai nhy sau:
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Tudi nude cho cdy trong vang khd han

1. Cén cif theo ap hyc

- Ap Iitc ciia hé thang 1 4p lvc nu6c 16n nhit dé€ hé
thdng hoat ddng binh thudng bao gém:

+ Ap luc d€ bl cho t8n thdt ma sdt & hé théng
dudng Sng i tram diéu khié€n t8i di€m ngoai bién
cda hé thdng.

+ Ap e yéu cdu & voi thodt nudec.

+ Chénh léch d cao dia hinh.

- Dya theo 4p luc, ngudi ta chia ra:

+ Hé thong 4p lyc thip, d d6 dp Iuc yéu ciu tir 2 -
3.5bars.

+ Heé théng 4p lyc trung binh, 4p lyc yéu cau tir 3,5 -
Sbars.

+ Hé théng 4p luc cao, 4p lyc yéu cdu 16n hon 5 bars.

2. Ciin ¢ vao phuong thiic difa nuwdc

Phuwong thitc dua nwdc 13 cdch phin phdi nudc t6i cdy
trdng. Ngudi ta phén loai nhy sau:

- Tudi phun mua: Nudc duge phin phdi theo dang
mua rdi trén todn bd dién tich,

- Twéi mit bing dudng 6ng 4p luc (wSi ranh, wdi
tran,...). Nudc dudc dwa tdi timg 16 rudng tryc ti€p t
dudng 6ng chinh hodc nhdnh qua vdi va lan truyén trén
mat rudng.
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Phin I1: Phuang phdp i nude cho cdy irong viing khan hiém nude

- Tuéi cuc bd bing cdc vdi nhd giot hodc vdi phun
tia,... nudc dudc dua tdi cay trdng mad khéng cdn lan
truyén trén todn bd dién tich.

3. Can cf vio kiéu Iip dit hé thong

- Hé théng & dinh: G d6 tat ¢4 cdc bé phan duge 14p
diat & vi tri ¢6 dinh, vinh citu hoic theo mia.

- Hé théng bdn c6 dinh: Chi ¢é dudng Sng chinh
va phu dugc ldp dit ¢ dinh vinh cttu, trong khi
dudng 8ng tudi ¢6 thé thio rdi va di chuyén bing tay
hodc cd gidi.

- Hé théng ldp dit thio rdi, x4dch tay § 46 tat cd cdc
bd phén cé thé dugc thdo dii va di chuyén bing tay.

IIL. SO SANH MOT SO CHIi TIEU GIUA PHUGNG
PHAP TUGI BANG PUONG ONG AP LUC VA
PHUONG PHAP TUGI MAT CO TRUYEN
1. Hiéu suit tudi

- mang ludi phan phdi nwdc biing kénh hd, tdn that
nude duge ddnh gid 1én téi 40% & kénh khdng 16t chdng
th&m va 20% & kénh c6 16t. G hé théng twdi 4p lie, tdn
thi't nudc khong 16n nhu viy, chi 10% & wéi cuc bd va
30% 461 voi trudng hop tuéi phun mua va wéi mit bing
dudng Ong 4p huc.

 Hiéu sufit tréi 8 hé théng kénh hé ti 45 - 60%, trong
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Titdi nude cho cdy trdng viing khé han

khi & hé théng tudi 4p lyc, hidu suit dat tir 75 - 95%.
2. Hi¢u qua kinh t&

Tudi bang hé thdng dudng éng 4p luc cho phép quin
1§ ch€ do 4m 5t hon, do d6 ning suit ciy trdng tang tir
20% d&€n hon 100%. Vi vdy, chat lugng sin phdm duge
c&i thi€n hon.

3. Hoat dong va bdo dudng

Nhén lyc cdn & hé théng tudi 4p lyc chi bing 1/10
d€n 1/4 so véi hé théng kénh hd. G hé théng kénh ha,
céc hoat ddng dugc ting cudng d€ ngin cdn sy thiét
hai do rd rf nu6c, cé dai phat trién, syt 1ing dong trong
1ong kénh va cita cdng,... Vi vdy, cdn phii tu bd, bio
du8ng thudng xuyén.

G hé théng wdi 4p Iuc chi phi tu b bio dudng thip,
chi phi chi biing 5% gi4 diu tw ban diu.

4. Von dau to ban ddu

Von ddu w cla hé thdng wdi dp luc thay ddi theo
phuong phdp aréi va kiéu 14p dat. Gid cla hé théng lip
dit ¢6 dinh cho cdch tudi cyc bd thudng cao hon gid cla
hé th&ng twdi phun muwa bin c8 dinh va hé théng dudng
dng 4p lyc d€ wéi mat. Gid cia hé théng twdi 4p lyc theo
tiéu chuéin va gid ctia khéi EU dugc gidi thidu & bang
(V-1II-1) va (V-III-2).

Phan tich chi ti€t gid thanh cdc bd phan chi ra dong
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Phén II: Phuvng phap i niéc cho cdy trong ving khan hiém nude

gid clia hé théng dudng dng thudng chi€m khodng 50%
todn bd gid thanh cia hé thong.

Bdng (V-II-I): So sdnh gid thank ciia hé thong widi dp lec

v ... | Tuéimit biing | Tudi phun mua |V1 tudi lip dit cd
Cdc chi tiéu dng dp lue thong thudng dinh
Diéntich(ha)| 2 |12 (23| 1 |1-2|23| 1 | 12|23
Gid ip dat |, o011 600|1.400|2.800]2.700|2100]3.950] 3.300 |3.000
(USD/ha)
Bio du@ing
hangmam | 85 | 80 | 70 | 140 | 135 | 105 | 200 | 165 | 150
(USD/ha)

Bang (V-HI-II): Ti 1¢ % gid thanh & cdc b phdn ciia hé
théng tidi dp luc

B phin Lip 84t tinh t& | Ldp dit don gidn
Tram didu khi€n »23% 13%
Pudng &ng chinh, phu nh4nh 10% 21%
Thi€t bi loc va phu kién 22% 24%
Puting 8ng tidi va voi néi 45% 42%

Ghi chui: Gid trung binh nam 1997 & Chdu Au
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Tudi nude cho ¢dy tréng ving khd han

CHUGNG VI. PHUONG PHAP TUGI
PHUN MUA

I. UU NHUGC PIEM CUA HE THONG TUGI
PHUN MUA

1. Un di€m

- Tiét kiém nudc twdi vi c6 thé trinh duge tdn tha't
nude do thdm sdu.

- Hiéu qud tudi thudng cao.

- Khong can san phing mit rudng. C6 thé thyc hién
tdi & nhitng ndi mit dit mdp mé.

- Phi hdp v8i noi ngudn nuéc hi€m va gid thinh cao.

- C6 thé kiém sodt dudc d6 4m dat thich hop véi sy
sinh trudng cla ciy trong.

- Ning sudt cdy tréng ting cao va c6 chdt higng tdt.
2. Nhuge diém

- Chi phi 14p d4t ban diu cao.

- Yéu ciu nhéin luc c6 ki thudt dé diéu khién hoat
déng va bdo dudng hé thdng.

- Nu6e tudi phai duge loc sach d€ trénh gdy tic vdi
phun.

- Khéng thich hgp cho nhitng ndi c6 ngudn nudc
phong phi, gid ré.
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Phén II: Phuong phép nisi nude cho cdy tréng ving khan hiém nuiéc

- Hé théng dudng 6ng trén mit dat c¢6 thé cdn urd cdc
hoat déng canh tac khéc.

IL. PHAN LOAI

Hé théng twdi phun mua gdm cdc thanh phin: Vi
phun, doan &ng ding ndi t dudng Sng twdi vao voi
phun, dudng Sng bitudi, dudng Sng chinh, thiét bi loc,
thiing chita bén phdn va méy bom.

Hé théng wéi c6 thé 1dp dat bé wrdi ¢8 dinh cho mét
dién tich hoic c6 thé thio 18i d€ s dung & nhitng cénh
déng khéc. Theo tinh chit thio r¥i ngudi ta phin thanh
5 loai nhu sau:

1. Hé théng ¢d dinh c6 voi phun di dong

Pay 1 hé théng ma mdy bom v6i ngudn nudc bom,
dudng &ng chinh, dudng 6ng phu, dudng Sng Wi déu ¢
dinh. Pudng dng chinh, dudng 6ng phu, dudng Ong tudi
thuding dugce chdn ngdm dusi dit. Poan dng ndi cing vdi
vdi phun ¢é thé€ thdo 15p nhanh vio dudng 6ng twdi nén
c6 th€ di chuy&n voi phun doc theo dudng Sng tudi. Mot
hé théng nhu thé, gi4 thanh ldp dit cao nhung c¢b thé
hoat @dong tw dong.

Uu diém chinh cla hé théng ndy 13 gidm duge nhin
lyc lao d6ng va cic phién toi khi di chuyén cac bd phan
khac trong hic tudi.
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2. H¢ théng c& dinh toan bé

Toldn bd cdc bd phin clhia hé thong déu dit ¢& dinh.
Pudng &ng twdi dugc dit & cdnh déng tir Iic bt diu cho
d&€n hét mia wdi.

3. Hé thdng ban cd dinh

Pudng 6ng chinh v phu choén ngim dudi dat. Mdy bom
va ngudn nudc ¢8 dinh. Pudng Sng tudi va &ng néi gin vdi
phun c6 thé thdo rdi. Hé théng tudi nay duge sif dung dé
tusi cho vudn qué, ddng cb va cic ciy trdng néi chung.
Vén ddu tr thdp hon so v6i hé théng tdi ldp dit 8 dinh.

4. Hé¢ thong ban di dong

M4y bom va ngudn nuéc ¢ dinh. Pudng 6ng chinh,
dudng &ng phu, dudng 6ng twdi va vdi phun cing vdi Sng
néi c6 thé thdo rdi. Mat hé théng nhu th€ dude goi 1a ban
di dong. Hé thdng niy thudn 1gi cho nhitng cdnh ddng cé
su ludn canh cdy tréng khdc nhau doi hdi sy thay d8i vi
tri cdc dudng Ong.

5. Hé thong di dong

Hé thdng dudng &ng, vdi phun va thim chi miy bam
cling ¢6 thé di chuyén duge. HE théng dugc thiét k& dé
di chuyén @€ tdi cho viéc luin canh cdy tréng. Hé
théng twdi phun mwa di dong cé hiéu qui cao & nhitng
ndi nudc ngdm cao hodc noi dit cé van tdc thim 16n ddi
héi tudi v6i liéu lugng thdp va thudng xuyén.
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Phén Il: Phutcng phdp tutdi nude cho cdy 1rong ving khan hiém nude
£ phap ; &

1L XAC PINH MOT SO THONG SO Ki THUAT &
HE. THONG TUGI PHUN MUA
1. Khodng cdch gilta cdc vdi phun v dudng dng tuéi

P6 déng déu cla nudc tir vdi phun ra phu thudc vio
ap lyc nudc, tdc 46 gié, dd quay va khodng cach clia voi
phun,... Khodng cdch giita cdc voi phun trén dudng Ong
tudi va khodng cdch giita cdc dudng dng tudi dugc didu
chinh khi tinh dén 4t cd cdc diéu kién nay. N6i chung &
gin voi phun Iugng nudc duge phin bd nhiéu hon va
gidm din theo khodng cach dé&n vdi phun.

Khodng céch giifa 2 vdi phun bd trf trén dudng 6ng
twdi khdng 16n hon 50% dudng kinh phun cliia mdt voi
phun. Khodng cdch gita 2 dudng dng tudi khéng vugt
qué 65% dudng kinh phun clia mdt vdi phun. N€u ¢6 gid
I3n, khodng céch giita 2 voi phun phdi gidm hon nira.

2. Luu lugng voi phun
- Luu lugng voi phun dudge xdc dinh theo cdng thdc
(VI-III-I):

O=C42gh (VI-il1-1)y

Trong dé:
+ @ 1a luu lugng voi (cm’/s)
+ C 12 h¢ s8 luu lugng vdi phun thay déi tir 0,8 - 0,95

+ A 12 dién tich ti€t dién ngang cda vdi phun (cm’)
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Tuwdi nitdc cho cdy tréng ving khé han

+ g 12 gia t8c roi ty do g = 9,8 lcm/s?
+h 1a 4dp luc & voi phun (m)

- Lwu lugng yéu ciu & mdt voi phun dude xdc dinh
theo cOng thic (VI-111-2):

(= (VIIl-2)

Trong d6:
+ 0 12 luu lwgng yéu cau & mét voi phun (lit/s)

+ S Khodng cdch giita hai vdi phun trén dudng &ng
tudi (m)

+ §,, 12 khodng cdch giita hai dudng &ng tudi (m)
+ 112 cudng 49 phun mua i uu (cmvh)
3, Ban kinh phun mua
R =1.33Jdh (VI-11§-3)
Trong d6:
+ R 12 bédn kinh phun mura clia voi (m)
+ d l& duding kinh vdi phun (m)
+ k14 4p lyc voi phun (m)
4, Cudng dj phun

0

. (Vi-l1]-4)
360.
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' Phéin H: Phuong phdp ntdi rude cho céy trong ving khan hidm mtoc

Trong d6:
+ I3 cudng dd phun ciia mua (cm/h)
+ @ 1a luu lugng voi phun (I/s)
+ §'1a dién tich lam vt cia vdi phun (m?)
5. Luu lugng yéu ciu cfia hé théng tudi phun mua

0 = 778050
7

(VI-111-5)

Trong d6:

+ Q12 luu lugng yéu cau bom (I/s)

+ S 13 dién tich can tudi (ha)

+ D 12 liéu lugng twdi mdi 14n (cm)

+ T'1a thdi gian cho phép mét 1an twsi (ngay)

+ H 12 s8 gid hoat ddng thyc clia miy bom/ngay
+ E 12 hiéu sust st dung nudc (%)

V. HE THONG TUGI PHUN MUA V41 ONG NOI
DI PONG
1. Gidi thiéu chung

- Trong 10 nidm gdn ddy cdc phuong phip tudi phun
mua khdc nhau véi cdch 1ip dit cd ¢8 dinh va di d6ng da
duge nghién cdu va phét rién & cdc nudc cong nghiép
tién ti€n. Hé théng dugc st dung réng rai nhit va it ton
kém d€ widi cho nhitng dién tich it nhé t6i trung binh l1a
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Tucti nude cho cdy trang ving kho han

hé théng dudng 8ng c6 thé di chuyén bing tay véi dp luc
hoat d6ng ¥ thip téi trung binh (2 - 3bars). Voi phun
mura duge ip vao dudng Ong tudi & nhitng khodng cdch
6 - 12m. Pudng 6ng wéi dugc dit ngang cdnh déng va
¢dch nhau 16 - 18m dé nudc twdi dugc phun ra ddng nhat
trén dién tich cin tudi.

- B€ tranh phai di chuyén dudng 6ng tudi va gidm
nhdn luc, hé théng phun mwa véi 6ng udi di dong da
duge phat trién. P6 13 sy c3i tién hé thdng dudng Ong di
dang biing tay thong dung két hgp mdt s6 nét cla cich
15p dat c§ dinh va bén c& dinh. & hé thdng niy, dudng
&ng twdi duge dit c§ dinh vi c6 thé dai téi 60m. Voi
phun mua dugc dit trén mot chac 3 chan. Mgt Sng mém
PE dudng kinh 20 - 25mm ndi vdi phun vdi dudng dng
tugi. Ong mém PE cling v6i voi phun c6 thé di chuyén
song song & ca 2 phia dé€ tudi.

Vi vdi phun lam viéc dudi dp luc thip hodc trung binh
nén hé théng nay dudgc phan thanh loai 4p lyc thip hoic
trung binh, loai ban vinh cttu, loai di ddng bing tay.

- H¢ thong dugc st dung dé twdi cho cdc loai cdy
trdng nhu ngd, bong, khoai tay, ci 16t, lac,...

* U diém:

+ Hiéu qua tudi cao, dat hiéu sult tuéi t8i 75%.

+ Dé& thi€t k€ va 1dp dat don gidn.
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+ Phil hdp vdi moi loai d4t, nhiéu loai cdy trong va
di€n tich tudi nho.

+ It t6n kém hon c4c hé thdng tudi phun mua khdc.

+ Khdng doi khéi lao ddng c6 ki thuit cao.

* Nhuoe diém:

+ Di chuyén cdc 8ng néi cing voi phun tuong d8i
ning né.

+ Mot chu ki tudi thuding kéo dai.

2. Cdu tao hé thong

- H¢ thdng g6m bo phan didu khién ddu hé théng,
mang ludi duing Gng phan phéi nudc (dudng 6ng
chinh, dudng 6ng phu, dudng 6ng nhdnh) van 1y nudc,
duding 6ng tudi va §ng n6i m&m (modt voi phun cin mot
ong ndi).

B0 phin diéu khién & ddu h¢ thdng rit don gidn chi 2
nhiing van diéu khién (van dong md, van khi,...). Puding 6ng
dan nudc chinh va phy dugc chon ngdm dusi dat bing chat
PVC ¢6 dudng kinh 90 - 100mm ho#c loai dudng 6ng
Polyetylene ty trong cao HDPE (High density tolyetylene).

Van 14y nuéc duge dit doc theo dudng 6ng nhanh c6
ciing khodng cdch véi dudng 8ng twdi gdn voi phun.

Dudng 6ng w61 gin vdi phun ¢ thé 13 loai HDPE
hodc 1am bing thép nhe ma, dudng kinh 63 - 75mm
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Tudi nutde cho cdv iréng ving khé han

Ong ndi déo, mém, dudng kinh 20 - 25mm 2 loai
duding &ng poylyetylene ty trong thdp LDPE (Low den-
sity polyetylene). Chac 3 chan d€ d@ vdi phun dugc lam
bing thanh sdt 8mm.

- Vi phun: Nudc thoat qua vdi phun, bin vio khong
khi va rdi xudng dat tao thinh mot vong 4m quanh né.
Phin 16n vdi phun d& tudi trong néng nghiép c6 ¢ cdu
ki€u va d4p va lam viéc dudi 4p lyc thip hodc trung binh
2 - 3,5bars. Mt thiét bj phun duge 1dp 2 voi phun: Mot
voi tim Xa vi mdt vdi tAm gén.

Voi tm xa ¢6 dudng kinh 16n hon bin tia nude ¢€ wisi
cho dién tich & xa. Voi tim gin phun nudc tuGi cho
nhing dién tich & gan. Trong khi tudi cdc vdi phun c6 thé
thay th€ cho nhau. Vdi phun dudc lam biing ddng hoic
chat déo. Truc va 10 xo |am béng thép khdng gi. Sau ddy
12 nhitng dic tinh k¥ thudt cia thi€t bi phun & mdt hé
th&ng tudi phun mura v6i dudng 6ng ndi di ddng:

+ Hai voi phun. Loai tim xa ®3 - 6mm va loai tim
gin ®2,5 - 4,2mm.

+ Ap lyc hoat dong tir thdp tdi trung binh: 1,8 -
3,5bars.

+ Luu lugng thodt nudc: 1,1 - 3m*/h.
+ Dudng kinh dién tich lam uét: 18 - 35m
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Phén II: Phuong phdp i méée cho cdy tréng viing khan hiém nuéc
g P Y g vung

3. Tiéu chudn thiét k&

Nudc dugc phun ra tf mgt voi phun don thudng khong
dugc phan bd dong nhat trén toan bd dién tich. Nudc roi
nhiéu & gin vdi phun va it hon & dudng bién. P& dim
bdo nudc phun déng nhét trén todn dién tich khi tudi,
thi€t bi phun phdi dugc bd tri d€ cic vong 4m giao cit
nhau. C4ch b8 trf ndy dudc goi 1a khodng cich ctia céc
voi phun. Khodng céch ciia cc voi phun doc theo dudng
ong tudi 12 S; va khodng cdch giita 2 dudng 6ng tudi 1a
S, M6 hinh khodng céch c6 thé 1a hinh vudng, chit nhat
hodc tam gidc.

— - ~x T =, PR
- = ’,}. . N

Thiét bi phun mura o~ 2 Thiét bj co vang dm gdi lén nhau

Khodr =2ch gi7a hai thidt bi phun
Hinh vubng —1=m gidc - chir nhat

1= ==

D - dudng kinn phun  SL - khodna cach vdr shun trén dudna 3no Lo
Sm - khoang céch aira 2 Sudng 6na twdi vai didu kién binh thuéng gio
2™ g=060 gidmank I 5-35) 5=0,50D

Hinh VI-1: Mé hinh khodng cdch khi tudi phun mua
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Tuwdi nudc cho cdy trong ving khd han

Dé thu duge sy phin bd nudc déng nhit, S, khong
virgt qui 65% dudng kinh phun trong diéu kién gi6 nhe
v trung binh & md hinh hinh vudng hodc chit nhit. G mo
hinh tam gidc S, ¢6 thé vugt qud 70% dudng kinh phun.
Trong dicu kién gié manh, khodng cdch nay nén bing
50%. Khi tdc d6 gi6 vugt qud 3,5m/s khong nén thc
hién tudi phun mua.

- Vin t6¢ phun mua (cdn goi 14 cuding 46 phun mua) 1a
ham s§ clia htu higng phun, dude xéc dinh theo cong thitc:

{ = e (VI-IV-1)

Trong 4d6:

+ I'la van t8¢ phun mva (mm/h)

+ §; 12 khodng cdch gita hai voi phun (m)

+ S, 12 khodng céch giita hai dudng ng tdi (m)
Vin t6c phun mua khéng duge vugt qué tdc dd thim

nudc clia dit: 25mm/h & dét nhe; 8 - 16mm/h & dat thit
va 2,8mm/h & dit sét.

- Khodng céch giira hai voi phun & hé théng 4p luc
thdp hodc trung binh doc theo dudng &ng twdi 13 6m, 4m,
12m v2 gilta hai dudng 6ng twéi 12 12m hodc 18m.

- Chi€u cao cfia vdi phun t3i thi€u I3 60m d€ tudi cho
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loai cdy tréng thdp. B8i vdi ciy trdng cao hon, chidu cao
nay nén dudc di€u chinh cho pht hgp.

- Loai dudng 6ng ghép néi nhanh di déng (thép
hodc nhém), 6 thé dugce st dung khéng chi lam dudng
6ng twdi ma con lam dudng &ng din va phan phdi
mie. Loai dudng dng ndy duy tri duge chi't lugng
trong mot thdi gian dai ddng k€. Cdch thiét k& ciing
gidng nha d6i v6i hé théng phun mva dudng &ng di
dong. Pudng 6ng twdi dugc dit ngang cdnh ddng,
vudng gdc vdi dudng dng nhdnh (chinh hoic phu) phi
hgp v6i khodng cdch S, (6m, 12m, 18m). S& dudng
dng twdi hoat ddng ddng thdi dugce goi 12 nhém dudng
8ng nudc. Nhitng dudng 6ng nay it vé s§ lugng hon s&
vi trf cda chiing. Do d6, sau khi k&t thiic hoat déng &
mét vi tri, nhém dudng 6ng tudi lai di chuyén téi vi tri
ti€p theo va ci thé s8 vi tri dudng 6ng twdi s& 13 mat
bdi 5§ cla s dudng &ng twdi trong nhém.

3 hé théng phun mua v6i 6ng ndi di dong, thi€t bi
phun ¢6 th€ duge md rong & ci hai phia clia dudng 6ng
tudi va khodng cdch c6 thé 1&n t6i 60m, phit hdp véi 6 vi
tri lién nhau ¢6 khodng cdch S, 12 12m.

Hai nhém dudng 6ng wdi c6 dng nbi véi voi phun,
mot hoat ddng, mdt & trang thdi chd c6 thé tudi todn bd
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Tudi ndc cho cdy trong viing khé han

dién tich chi bing c4ch di chuy€n vdi phun tiY vi tri ndy
161 vi tr khic.

Chiéu dai cho phép 16n nhat clia dudng 6ng twéi phy
thude kich thudc dudng Ong, s6 voi phun va luu lugng
clia ching. T8n thit 4p lyc do ma sit § dudng Ong tusi
khong vugt qui 20% 4p luc lac vio.

4. Thi du thiét k&€ miu

- Thiét k&€ hé thSng tréi phun mua vdi dng ndi di
d6ng, twéi cho bong vdi cdc di€u kién sau day:

+ Dién tich tudi 2ha, tréng bong vao ddu thing 8.
C4nh ddng c6 dang hinh thang va bing phing.

+ Diéu kién dat, nudc, khi hiu.

+ P4t trung binh ¢6 cfu wric t6t. Lugng trit nudc ¢
thé sif dung dugc 13 W, = 110mm/m. Nudc duge cip t
" m6t gi€ng khoan c6 chdt lugng t6t, khong min. Khd
ning bom 1én 13 36m’/h. Nhu ciu twdi idn nhat vao thing
10 § gifta giai doan sinh trudng cta cdy.

- Nhu cdu nudc va k& hoach tudi:

S6 doc trung binh cla pan vio thing 10 la
5,6mm/ngay. Hé s6 hiéu chinh K, = 0,66, do d6 lugng
bc hdi tham khdo ET, = K,,, X Eye = 0,66 x 5,6 =
3,7mm/ngay.

Hé s6 cdy tréng K, cla bong & giai doan ndy K, =
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" Phin II: Phutong phip nedi mtce cho cdy tring ving khan hiém nutdc

1,05, do d6 lugng bdc hoi mat radng ET, = K, . ET,= 1,05
X 3,7 = 3,99mm/ngay.

TY 1€ rt can cho phép lugng trit nudc c6 thé sit dung
duoc 1a 0,5. Vi vAy vdi do siu bd 1€ 1a 1m, liéu hugng
tr6i hay d6 siu cin wéi la:

D=W,,05=110x0,5=55mm

Hiéu suat wdi ciia hé théng E = 75%, liéu Iugng tu6i

& ddu hé thong la:

Va lugng nudc tudi phdi cung cap:

+ Cho lha: W= 10 x 73,3 = 733m’/ha

+ Cho Zha: W =723 x 2 = 1.466m’

B& tri hé thdng (Hinh VI-IV-2) va (VI-IV-3)

Pudng dng chinh PVC $90mm duge chén ngdm theo
dudng bién phia Tiy Bic cinh d6ng. Hai dudng &ng
trudc HDPE $63mm dugc dit vudng géc v8i dudng Sng
chinh va c4ch nhau 60m. Chiing ndi v6i duding 6ng chinh
qua van 14y nudc dat ndi trén mat ddt. Trén dudng Sng
i, & mbi khodng cdch 12m lip mdt dudng Sng ndi
mém ®25mm dai 30m ¢6 thé kéo dai vé ca hai phia
dudng Sng twdi. PAu kia clia Sng ndi gdn vdi voi phun
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Tudi nudc cho céy tring vil ng khé han

dat trén chac 3 chan.

Sau ddy 12 mot s8 dic tinh k§ thudt cia hé théng:

- Thi€t bi phun mua c6 2 vdi phun, Iuu lugng 1,5m'h
(1 vd1) vdi dp lue 2,5bars.

- Khodng céch gitta hai thi€t bi phun 12 x 12m.

- T8¢ d6 phun muwa 10,4mm/h.

- 56 thi€t bj phun trén mot dudng 6ng twdi: 12

- $6 dudng Sng nrdi: 2

- Luu Iugng dudng ong wsi: 18m*h

- Luu lugng hé théng: 36m*/h

- 88 vi tri phun trén dudng &ng tudi: 6

s
Ll
')

==Th
- Thoi gian tudi trén mét dudng Sng:
- Thai gian mét chu ky twdi: 7 x 6 = 42h
* Yéu cdu 4p lyc & hé thdng bars
- Ap Iy yéu cdu & voi phun 2,5
- T6n thit ma st & 6ng ndi HDPE 0,33
- Tén tha't ma st doc theo dudng 8ng wdi 0,67
- TOn tha't ma s4t & dudng 6ng chinh 0,45
- Tén tha't cuc b 0,25
- T6ng ton that 3,70
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Phdn II: Phutomg phip i ntde cho cdy trdng vim g khan hiém nudc

Bdng (VI-V-1): Danh séch trang thiét bi ldp ddt cho hé thong

e b . Gid don vi | Tdng cong
STT Loat thi&t bi S0 lugng (USD) (USD)
_ Mang luéi phin phdi
| [PuongdngPVCoitng O |0 225 275,00
90 mm - 6 bars
2 Pudng dng HDPE O 63 280m 1.80 504.00
mm - 6 bars
3 | Adaptor PP 3in x 90mm I 10,00 10,00
4 | Adaptor PP 2in x 63mm 2 500 10,00
5 | Nt cudi dung &ng 0 ) 10,00 10,00
90mm
6 Niit cudi dudng dng O 5 5.00 10,00
63mm
7 Yén kep 63mm 24 1,30 31,20
Yén kep 90mm 2 3,00 6,00
9 Adaptor 25mm 48 1,03 48,00
Ong n6i chie
10 | Tensiometer nhd 1én 2 4,00 8,00
mat d&t
11 Van cdng 2 13,00 26,00
12 Nim gilt 2 1,00 2,00
13 |D€3chanchathiétbiphun| 24 8,00 192,00
Thi€t bi phun c6 2 voi
14 phun vin t8c phun 24 8,00 192,00
1,5m/h, dp lue 2,5bars
15 | Bnding Sng o6 mém - dbars | 720m 0,40 288,00
16 bio de‘t“t v cip dudng 110m 1,00 110
dng chinh
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Tudi nuéc cho cdy tréng vang khé han

™y . Gigd don vi | Tdéng cong
P Loai thi€t bi S6 lugng (USD) D)
B phan diéu khién ddu hé théng
17 | Van ki€m tra bing ddng 1 15,00 15,00
18 Van déng md 2 13,00 26,00
19 | Ti déng m& biing thép ma 3 3,50 10,50
20 Ndm gid 4 1,00 4,00
21 Van kin 1 12,00 12,00
Toan bd 1.789,7
| S— v ST - [TT 4
Vi tri thiét bi phup
. i % . 1) i
- 0 - : -—4
j}:\i:.];(‘.._‘(\j N T Bamm ¥y v wiicf l
— - - ?
T'l""\":“" \ =
THTM N
s ) =)
. S ety "
: {2‘_.‘..\_. }
uig L:ﬁ“..}‘-
< '_'.27‘“:)‘:
A
—w __ég.:.\‘Ir
.J\ }..I. .}H \
:?{:5{}{
LTS
b, o 3‘2:3)
Z Hane
SR
ot :’:J:_._“,i
v oy A Tt R =
S AV AT
AN T
Buing 6ng HDPE .63mm
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hoac durdng 6ng 13p nhanh 70mm

Hinh (VI-IV-2): So d6 bo. tri hé thong tudi phun mua vdi
ong néi di déng cho 2ha bong



Phén IF: Phuong phdp nedi niée cho cdy trong ving khan hiém nudc

A

1 —i"- . )
gf b -
:]H I‘LIL lntﬂrq—— —p 1. Duodng éng chinh 90mm HDPE
ARg oy

2. Yon kep 90mmx2" pp
l 3. Num gilr chat 2
D

Yiu

4 vancdng 2™ . ko i iy
5 Adaptor PP 27 x63mm
6. Buong dng HDPE 63mm

7 Khtru ndi nhanh 27x70mm

Buong 6ng ndi nhanh 70mm
9. Ong noid tng 2% o q2
=7
—
10. Budng 6ng PVC clng (chdn ngdm) 90mm
11 Yén kep PP 63mmK7a)—s {)

12. Adaptor PP Yx25mm /] NS
13 Ong LDPE 25mm

14 Khop néi %" "
15. Chac 3 chan .

16. Thiét by phun (2 voi)

slum

Hinh (VI-IV-3): Chi tiét mot s6 by phdn ciia hé thong tudi
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Tudi nude cho cdy tréng ving khé han

V. HE THONG TUGI PHUN MUA VGI THIET BI
PHUN NHO (MICROSPRINKLER)
1. Gigi thiéu chung

- B6 1a hé théng véi nhitng thi€t bi phun cé kich
thude nhé loai binh thudng va lwu lugng phun 18n tdi
2501/h. Thi€t bj phun dudc 14p dit theo md hinh chi
nhit hodc tam gidc d€ c6 phdn dién tich duge phun g6i
1én nhau 16n nhi't. Loai hé théng nay dugc st dung dé
tudi cho khoai tdy, carrot, rau in I4, lac va loai cdy
trng ¢ mit d6 day.

Hé¢ théng dirge 1dp dit theo mia, hoat ddng dudi
dp Iuc thdp, d& 14p ddt va thdo rdi nhanh khi k&t thic
muia tudi.

* Uu diém:

+ Can it nhan lyc d€ quin 1i va bio dudng hé thdng.

+ Khé niing ting dyng cao, k§ thuat don gidn.

+ Dé quédn 1y, chuyén d8i tif phwong phdp tudi mat
c6 truyén trong hé théng tw6i véi thidt bi phun nhé dé
thdnh céng.

+ Hiéu suit tudi cao.

+ Gid thanh: Gi4 1dp dit hoan chinh hé thdng 1a
3.300 USD/ha, trong d6 chi phi & bé phan diéu khién
chi€m 8 - 10%; dudng &ng bing chat déo chi€m 50%;
thi€t bi phun mua chi€ém 35%.
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Phdn II: Plutong phip ti nudc cho cdy tréng ving khan hiém midc

2. C4u tao hé thong

- Tram diéu khi€n dugc trang bj chi 12 nhitng van diéu
ti€t (van déng md, van khi) va mét thiét bj loc khodng 40
- 60 mesh (200 - 300 micron).

- Pudng 6ng chinh, phu, nhianh va van Iiy nwdc
dudc bE tri cling gidng nhy & cdc hé thdng twdi phun
mua khdc, _

- Pudng 8ng nhdnh c6 kich thude D50 - 60mm va
khong vugt qud 75mm. Pudng &ng st dung & hé thdng
chit y&u 1a loai PVC cing (dugc chdn duéi dat) hodc loai
HDPE den (thudng dit trén thi€t bi phun nhd dudc bd tri
doc theo dudng 6ng tuéi va cdch nhau tir 5 - 7m, dit cao
0,7 - 0,8m. Bugc gin vio mot thanh sdt cim siu vio dat.
Thié€t bi phun n&i v6i dudng 6ng i qua mot Sng PVC
déo nhé P7 - 4mm, dai Im.

- Thi€t bi phun mua nhd: P6 13 nhitng thit bj phun
mua duge thi€t k€ c6 luu lugng nhd phin b6 nudc déng
nhdt trén dién tich dugc twdi. Puge 1am bling chit déo
cing, chiing c6 co ché€ hoat ddéng khic nhau. Thiét bi
phun logi nay thudng c6 quy dao thap (géc phun), toc dd
quay nhanh. Voi phun ¢é kich ¢ ®1,5 - 2.0mm. Duéi
diy la cdc thong s6 k¥ thuit chinh ctta mot thiét bi phun -
mua ¢d nhd:
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Tudi nuude cho cdy tréng ving khé han

- Ap luc hoat ddng: 2bars

+ Luu lugng phun: 130 - 2501/h

+ Pudng kinh phun: Trung binh 12m

+ Vin t8¢c mua rdi: 4 - 7mm/h

+ Yéu cau loc: 40 - 60mesh (300 - 250mircon)

Mot b thiét bi phun hoan chinh gom:

+ Vi phun

+ Thanh chdng bing sit ®6mm dai Im

+Ong déo PVC ®7 - 8mm ni v6i duding Sng tu6i PE.

Hinh VI-V-1: Hé théng tudi vdi thiét bi phun mua cd
nho

78



Phin II: Phuung phdp wiéi nitéc cho ey tromg vimg khan hiém mitde

3. Tiéu chuén thiét k&

- Nhitng thong s6 nhu dién tich tui, loai ciy trong,
dic tinh d4t, khi ning cung cdp nudc va diéu kién khi
hiu 1a rit quan trong vi c6 4nh hudng d&n nhitng quyé&t
dinh cudi ciing clia viéc thi€t k€.

- Thi&'t bi phun mua nhd cip nwéc véi vin tdc thip
va hat mua rdi rdt nhd. Nhitng giot nudc nhu th€ dé
bi cuén di trong khéng khi dd gié nhé hodc trung
binh. P€ ddm bdo tinh déng nhdt cao khi tudi,
khodng cdch gita cdc thi€t bi phun nén gidm di va
khéng vudt qud 50% duwdng kinh phun. Cé nghia 1a
khodng cdch giita hai vdi phun doc theo dudng Sng
tudi va gitta hai dudng 6ng tudi wr 5 - 7m. Do viy
khodng cdch phé bi€n 12 5 x Sm, 5 x 6m, 5 x 7m va 6
x 7m. P€ gidm nhe tdc déng ngude cla gié cin bd tri
mét s& luong 18n s6& voi phun trén mdt don vi dién
tich hoat ddng déng thdi.

- Hé théng dudng Sng widi 1am bing chit déo LDPE.
Kinh nghiém cho thdy dudng kinh t8i vu cla loai dudng
dng nay 132 32mm, vi dé tp dit thdo r&i va di chuyén.
Chiéu dai cho phép 16n nhit clia dudng &ng trén mat dat
phing phu thudc vdo s6 vdi phun trén dudng 6ng.
Khodng céch va luu lugng phun nhu sau (bang VI-V-1):
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Tudi nutdc cho cdy trong ving khé han

Bdng VI-V-1: Xdc dinh chiéu dai duong Sng nugi

Kich thude duitng 6ng|  Lum lugng 1601/h Luu Ivgng 1801/h
T n -a ar
Puiing .. sgvpr | Chicudai| oo o; | ChiCudai
kinh (mm)| P3| g oqny [SU008 Gng) b cgp) | u0Ons Ong
p tudi () | P tuéi (m)
5 8 40 7 35
6 7 42 6 36
20
7 7 49 6 42
8 7 56 6 48
| s 12 60 1 55
6 1 66 10 60
25
7 10 70 10 70
8 10 80 9 72
5 21 105 18 90
& 20 120 17 102
32
7 18 126 16 102
8 18 144 15 120
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Phén II: Phiuong phdp twi mede cho cdy 1réng viing khan hiém nutdc

T4t cd cdc dudng Sng bing LDPE chiu 4p lyc cho
phép 4bars theo tiéu chudn ky thust DIN 8072 (dudng
kinh trong lan lugt 13 16; 20,2; 27,2 mm cda chiu Au).
4. Thi du méiu

Thi€t k& h¢ thdng twdi véi thiGt bi phun muwa cd nhd
cho khoai tdy véi cdc tai liu nhy sau:

- Dién tich wéi 120 x 85m (khodng 1ha)

- Piéu kién d4't, nu6c va khi hau:

Pit ¢6 cdu tric 6t vdi van tc thim 11mm/h, kh3
nang gitt nudc t6t: Lugng nudc ¢ thé sit dung duge
Wose = 200mm/m. Ngudn nude tif mét hd chita di duge
xi 1y, nhung ¢on hoi min. Miaa dong khoai tdy oy
thing 2 d€n thdng 5. Trong thdng tv s§ doc trung binh
thung pan 1a 3,3mm/ngay.

Hé s8 di€u chinh (pan) = 0,66 do d6 lugng béc hoi
tham khdo ET, = k,.E,,, = 0,66 x 3,3 = 2,18mm/ngay.

Nhu ciu nudc clia cdy trdng 16n nhat vao théng 4, hé
38 ciy tréng KC = 0,9. Nhu ciu nudc ctia khoai 1a:

ET=KCx ET;=09x2,18 =196 mm/ngay

Hiéu sudt tdi ciia hé théng 1a 75% nén nhu ciu i
& dau hé théng 1a %-9_% =2.613 mm/ngay.

Cin phai thém 15% ludng nudc d€ rita mudi, do d6 nhy
clu twdi phii k-
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Tuwdi nude cho cdy trong vimg khé han

115 % 2,613 = 3, I mm/ngdy = 31 m*ha/ngdy.

Ludng trit nudc cé thé st dung dude W, 13
200mm/m, dd siu bd ré cé hiéu qud 13 h = 0,35m, 46
thao can cho phép ciia W, 40%, lifu lugng tudi s& 1a:

D=200x 04 x 0,35 =28mm.

Khoang cich giifa hai 1dn tdi 16n nhdt vao thdng 4 s&

28

3t =——=14 03
la. 196 ngay.

NE&u ta sip x&€p dé lugng thdo can 12 20mm (tich luy
b&c hoi mit ddt va mat 14). Khodng cdch gilta hai 1an

2
twdi trong thdng 4 lic nay s€ la: }"z%}g: 10 ngay.

Lugng nudc twdi k€ cd riva mudi (8 ddu hé théng) cho
1ha s€& 12: 31m*¥ha/mgay x 10 ngdy = 310m*/ha/1 1an tudi.

S db hé thong:

Dudng &ng chinh HDPE ®75mm, 6bars dit d 1 phia
cédnh déng dugc ding nhu dudng 6ng nhdnh dwa nudc
wdi t6i cdc duwdng Sng tuéi. Dudng &ng twéi ®32mm
bing chit LDPE, 4bars dugc ndi v6i dudng dng chinh
qua van 14y nudc. BO phan diéu khién c6 b8 ui 1dp céc

van diéu ti€t va thi€t bi loc thé 60mesh.
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Phan 11: Phitong phdp tudi niée cho cdy tréng ving khan hiém mude

_____ —  Dubng bng chinh HDPE 75mm
(D) pueng dng LOPE 32mm ven hidt bi phun
Hinh VI-VI-2: So d6 bé'tri hé théng
Cdc thdng sé ky thudt:
+ V01 phun ¢6 Ivu lugng 160 lit/h.
+ Ap lyc hoat dong 2bars.
+ Pudng kinh dién tich laAm 4m 11m.
+ Khodng cich gitta hai vdi phun trén dudng 6ng wdi:
Sm.

+ Khodng cich giira hai dudng 6ng tudi: Sm.
+ Van t6c mua rdi 6,4mm/h.
+ S0 thi€t bi phun trén | dudng &ng twdi: 17.
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Twdi nudc cho cdy trong ving khé han

+ Luu luong ciia dudng 8ng téi: 160 livh x 17 = 2720 livh.
+ S& dudng dng tdi: 24.

+ S8 dudmg &ng tudi hoat dong ddng thdi (nhém): 6.
+ Luu lugng phun lca: 2720 lith x 6 = 16,3mm’h

+ S8 ca cho mdt dgt twdi 1a: 24/6 = 4

+ Thoi gian twdi cho 1 ca: 310/4/16,3 = 4h45ph

+ Thoi gian twdi cho 1 dgt twdi: 4h45 x 4 = 19h

- Ap lyc hoat d6ng cla hé thdng:

bars
- Ap Iuc yéu ciu & dau voi phun: 2
- T4n thit ma s4t trén dudng ng tudi: 0,2
- T8n that ma sit & dudng 6ng chinh: 0,35
- T8n thdt & bd phin diéu khién: 0,50
- T8n tha't cuc bd: | 0,20
- T8ng dp Wte yéu cdu: 3,05
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Phén 11: Phutong phdp tdi nuée cho cay trong ving khan hiém nide

B0 phan didu khién dau h théng 1.Van céng 2”
2.Num gir
3.Van kiém tra

: *:IT—': [ 4ChaT

W

ZRT S 1)) R
Voi nurodc 5.Van kni'
" 6.Loc dia
7.0ng néi 2%

_ {[“ » . 8.Khiundi
|C

May tuéi phun mua nhd

I
9 Adaptor PD 2”x75mm B
10. Buong éng HDPE 75mm g
11. Yén kep PD 75mm
12. Van cau

13. Adaptor 1%x32mm

14. Buong 6ng LDPE 32mm
- Mat g3t

Hinh VI-V-3: Chi tiét mgt s6 bé phdn ciia hé théng
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Tudi nudc cho cdy tréng ving khé han

Bang VI-V-3: Trang thiét bi cdn thiét dé Idp dit hé thong

STT Loai vit tu S luwgng Gl;iU(;d;) v Gm(G?Dn} b
Mang ludi phin phdi nudc

i D“f"(f?‘;’lﬁi:‘hi“é‘aim]s i20m 26 312

2 D“ggg‘i f‘;d;:r? PE | 2040m | 065 1326

3 Adaptor 75mm x 2 1 chiéc 9,0 9

4 Adaptor 32mm x 1 24 chi€c 1,25 30

5 Niit cudi dudng 6ng 75 1 chic 9,0 9

6 Niit cufi dudng dng ©32 | 24 chiée 1,25 30

7 Yén kep 75 24 chiéc 1,80 43,2

8 Van khéa téng 24 chiée 3.5 84

B4 phan diéu khién

10 Van kiém tra bing déng 1 chi€e 15 15

11 | Vandéng md bling déng | 2 chiée 13 26

12 | Van c8ng (ma sét hoac PVC) | 3 chiéc 3.5 10,5

13 Ti déng md 4 chife 1 4

14 Van khi (1« ddng) 1 chiée 12 12

15 Man loc loai 60mesh 1 chiéc 180 130
Téng cong 3.233,1
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Phdn II: Plutong phdp tedi miede cho cdy trng viing khan hiém nudc

CHUGNG VII. PHUONG PHAP TUGI
NHO GIOT

I. GIGI THIEU CHUNG

Tudi nhd giot 1a phudng phip tudi cuc bd. Nudc theo
hé théng dudng 6ng bing chit déo thodt qua vdi nhd
giot rdi 1am 4m viing d4t chita bd 1€ cay tréng. So vdi
cdc phuong phap khéc, diy 12 phudng phép tudi tién tién
nhét v4i hiéu sudt twdi cao nhit.

1. Uu di€m cia phuong phap tudi nhé giot

~ Ti€t kiém nudc tudi. Do chi 1am &m & cdc ving dat
chifa bd ré cdy trong nén tiét kiém dudc mot lugng nude
dang k€. Cdc thuc nghiém cho thdy lugng nudc ti€t kiém
khodng 30% so vdi phuong phdp tudi phun mua va 50 -
80% so vdi twdi mit nudc. Nhu vay vdi ciing mdt ngudn
nudc, n€u wdi nhd giot ta c6 thé md rong duge dién tich
tusi va nhu vay hidu suit clia mot khéi nude tudi s& c6
hiéu qué cao hon.

- Nang sufit ciy tréng ting ddng k& so véi phuong
phép tudi khic trong ciing di€u kién vé dit dai, khi hdu
va ch& a6 chim bén. K&t qua thyc nghi€m & hang loat
cdc nude chiu Au, chiu M7, A’n D4, Israel, Australia da
khdng dinh ring khi tuéi nhd giot, § cdy 4n qud nang
sudt tang tit 20 - 30%, & nho ting 30 - 40%, & ciy rau
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Tudi nudc cho cdy trong vang khé han

tang 50 - honl00%. Theo cic chuyén gia, s& di khi twéi
nhé giot ndng suit ciy rdng ting cao vi viing dit chira
b9 ré cdy trdng ludn dugc duy tri mot ch€ d6 4m 61 wu
nhd d6 tao duge mot moi trudng thich hgp vé dinh dudng
nudc, khong khi cho cdy.

- C6 thé sit dung dude ngudn nuwde min d€ twsi voi
ndng o 3.000mg/l trong khi ngudn nudc min nhu the 1a
kh6ng thich hgp vdi phuong phdp twdi khac.

- Tudi nhd giot ¢6 th€ thyc hién dugc & nhitng vang
dat c6 dia hinh phiic tap ma céc phuong phép wéi khéc
khé hogc khong thuc hién duge: DAt mdp mé gon séng,
d4't doc doi ndi, d4t c6 ting d€ cay ndng, dit x3p thim
nhiéu, nhitng viing d4t khé han hoic ban khé han.

- Han ché& phét trién ciia cd dai. Do chi c6 30 - 40%
dién tich mat d&t dugc twéi nén phin dat con lai ludn &
trang thdi kh6 nén cd dai khong phat trién duge, viec
ndy g6p phin 1am giim chi phi sdn xuat.

- Hi¢u qud st dung phan bén cao. Céc loai phan bén
hoa tan trong nudc duge dua vio mét thi€t b & ddu hé
thdng rdi theo ddng nude dua téi ving r& ciy trong nén
han ché duge tdn that, ning cao hiéu qui phan bén.

- Nhu cdu vé nhin cong lao déng gidm va c6 thé wr
ddng hod hoan toan khiu wéi nude trén hé thong.
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Phédn II: Phutong phap tudi nuée cho cdy trémg viing khan hidin nude

2. Nhuge diém

- Gid diu tu ban diu 16n.

- Pudng &ng tudi bing chit déo PE gin vdi cdc voi
nhd giot thudng dit ndi trén mat dat dé€ bi 3o hod hodc
cdc loai gdm nhim phd hoai.

- Nudc bin dé 1am tdc cic voi nhd giot. Khi 1dp dat
hé thong phai bs tri ddy dd cic thiét bi loc. Trong qué
trinh hé thdng hoat ddng, phdi dinh k¥ théo rita cdc voi
nhd giot theo chi din ctia nhd san xuit.

3. Gid dau tu

Gid thanh cia mot hé théng tudi nhé giot phu thudc
va0 dién tich cdn twdi, mat d6 ciy trdng, khodng cich tir
ngudn nudc d€n ndi twéi. Tinh trung binh, gid mdt hé
théng twéi nhd giot hoin chinh tir 4.000 - 5.000 USD/ha.
Né&u dién tich tugi tit 2 - 3ha trd 1&n, gi4 khodng ti 3.000
USD/ha, trong d6 chi phi cho hé théng dudng &ng chi€m
181 50%.

Thai gian hoan vén nhanh. K&t qua diéu tra & 50 hé
théng tudi nhd giot 8 An D6 cho thiy ddi vdi cac loai
cdy ngdn ngay, thdi gian hoan v6n tir 1 - 1,5ndm. Ty s6
1gi nhudn dat gia tri tir 2 tdi 5. Xem bang (VIL-I-1).
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Tudi nitdc cho cdy trong vang khi han

Bdng (VII-I-1): Thoi gian hodn von va lgi nhudn cia
toi nhé giot cho mot s6 cdy trdng & An B

Ciy |Khodng céch|Gi4 thanh clia hé|Ning sudt|{ Théti gian | T¥ s Igi

tréng cfy théng RS*ha | (ta/ha) |hoidn vén| nhuin
. 15x 1.8 .

Chudi (hang d6i) 47.500 75 inam 3

Nha 3,03x 1,8 44.000 45 1 nim 3,28

Ca [045x045x

chua 1,65 30.000 75 L vy 4,56
BPudi| 1,81 x 1,81 40,000 60 1 nim 4,09
09x15x1,8
Béng (hang db1) 47.500 1.3 1,5 nim 1,83
Mia | 083 % 1.66 47.500 200 lnim | 3,45
(hang db1)

Ngudn: R.K Sivapappam - Status, scope and future prospects af micro
irrigation in India, 11/1998.

* RS: Péng tién Rupi cia An Do,
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Phin II: Phuong phdp neii raedc cho cdy trong ving khan hiém nude

II. CAU TAO HEt THONG TUGI NHO GIQT

Mot hé thdng tudi nhd giot hoin chinh gém: Tram
diéu khién ddu hé thdng, dudng Ong dén nudc chinh vdi
phy, van 18y nwdc, dudng ng nhinh va dudng dng wdi
14p voi nhéd giot. Xem sg d6 (VIL-II-1).

Hinh (VII-1I-1): S0 d6 cdu tao hé théng tudi nhd giot
hoan chinh

)
| l’
|
il
S
|
|
|
|||'|
|

1. Tram didu khién; 2. Puing éng dén nudc chinh; 3. Duimg éng
phu; 4. Van ldy nuoc; 5. Pudong &ng din nhdnh; 6. Pudng dng tudi;
7. Voi nhé giot

1. Tram diéu khi€n ddu hé théng

Trang thi€t bi ctia tram tuy thudc vao yéu cu cia hé
th&ng, théng thudng gdm cdc van déng md, van ldy khi,
thi€t bi loc nudc, thi€t bj ding cho bén phin va mot s§
thi€t bi phu trg khéc.
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Tudi nude che cdy tring ving khé han

D& tao 4p lyc hoat dong cha hé théng, tuy theo didu
kién ngudn nudc, ta cé thé ding miy bom nudc (khi
ngubn nude 1a gi€ng ngdm, ao hé) hoidic ndi dudng Sng
chinh vdi b€ nudce hoic hd nude & trén cao.

2. Pudng dng chinh va phu

Nhitng dudng Ong ndy thudng bing PVC cing va
dugc chon ngdm dudi dat.
3. Van 14y nuéc

Van dugc 1dp trén dudng &ng chinh hoic phu. Nhitng
van nay c¢6 th€ chuyén toin b hoic mét phin nudc i
duding 6ng nhanh. Van nude duge dat ndi rén mat dat.
4. Du¥ng dng nhinh

Budng 6ng nhdnh thudng ¢6 dudng kinh ®50 - 63
hodc 75mm. Néu dugc 1am biing chit PE ty trong cao, ta
c6 thé dit ndi trén mit dt
5. Pudng éng tudi

Loai dudng 6ng ndy c¢6 dudng kinh dugc 1am bing
chdt déo pE ty trong thdp. Ap lvc hoat dong binh thudng
& hé thong wr 3 - 4bars. Dudng Sng wdi duge ndi vdi
dudng &ng nhdnh bing khdp ndi pp (polyproplene)va
dugc bd tri doc theo hang ciy.

Mang ludi dudng 6ng din nudc thudng 1am biing chit
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Phin II: Plutong phdp i nutée cho cdy tréing viimg khan hiém medc

déo chiju nhiét (PVC, PE,PP,...). Ap lyc hoat dong binh
thuong trén dudng Sng tit 6 - 10bars. Ngodi ra ta ciing ¢6
thé s dung loai duge lam ti¥ vat liéu khic nhu dudng
dng biing thép nhe c6 thé thdo I£p nhanh.

Trudc day dudng dng chinh vi nhdnh lAm bing PVC
cing duge 1dp va chdn siu vinh citu véi cdc van cip
nude nhd cao trén mit dit & nhitng vi tri dude chon. Gin
diy ngudi ta da st dyng loai dudng 6ng PE ¥ trong cao
®50 - 75mm, 4p luc hoat ddng 6bars dat ndi trén mit dat
cho toan b$ mang ludi phidn phéi nudc & nhitng dién tich
nhé. Loai PE dudng kinh 16n hon c6é gid thinh cao hon
loai PVC ciéng ¢6 ciing kich thudc.

6. Voi nho giot - ddnh gid chit Iwgng va cdch chon

- Voi nhé giot 1a nhitng thi€t bi thodt nudc cé kich
thudc nhdé 1am béng chit déo chdt lugng cao. Ching
duge ldp vao dudng 6ng tudi PE mém & nhitng khodng
cach nhit dinh. V6i nhd giot dudc chia thanh 2 nhém
chinh tuy theo cich ma ching tiéu tdn ning lugng:

+ Loai 15 v4i ti€t dién dong chdy nhd 0,2 - 0,35mm.

+ Loai dudng dai vdi ti€t dién dong chdy 16n hon 1 -
4,5mm?,

Voi nhd giot con dugce dic trung theo céch ndi vao
dudng Ong wdi:
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Twdi nude cho cdy trdng ving khé han

+ Loai né1 ti€p v6i dudng f‘)'ng.(in line).

+ Loai cim vao dudng &ng (on line).

- Vdi nhd giot bt 4p lie: Pay 1 loai vdi nhé giot ¢6 lwu
lugng &n dinh di 4p Iuc ¢6 vuigt qué 4p huc thiét k& (thudng
su thay d6i 4p lyc & dudng dng tudi do t8n thit ma sit cb
thé vuct qui 20%). Nhitng vdi nhé giot kiéu niy dige goi
12 loai b 4p lwc va gid thanh dit hon loai binh thudng.

- Pdnh gid chdt lugng voi nhd giot: Trong qué trinh
hoat déng trén hé théng, c6 hai y&u 6 dnh hudng dén
luu lugng vdi nhd giot d6 12 4p luc nude va nhiét 46 nudce
trong dudng dng wéi. Nhy rén di néi dp luc trong duding
ong thay ddi do tdn thit ma sit, cdn nhiét 6 nudc thay
d8i do dudng 6ng dat nSi trén mit dat, bi d6t néng truc
ti€p cla 4nh ning mat trdi nhit 1a vio mia hé.

Voi nhd giot ¢6 chdt lugng 1a loai vdi ¢6 lwu Wwgng
khéng hoic it chiu tdc dong clia hai y&u t§ nay. Vi vay
khi chon vdi nhé giot c6 chit ivgng cin phdi xét cd 2 y€u
t6 4p luc va nhiét d6 nudc tdc dong d&€n hwu luwgng thodt
nude clia vdi nhé giot. Trude hét ta x&p loai cdc voi nhd
giot khi xét 4nh hudng cla y&u 16 4p luc d&n luu lugng
vOi nhu trong bang (VII-II-1).
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Phén IT: Phuomg phdp wdi mitde cho cd@y trong vimg khan hiém nutoc

Bdng (VII-II-1): Xét dnh hudng cia yéu 16 dp luc

Pic did¢m It luyng vdi X&p tha
- Luu lugng vdi khdng hodc it phy thude vao dp lue 1
- Luu lugng voi ting ddng bign vdi ap lyc 2
- Luu lugng voi gidm khi dp luc ting 3
- Luu Iugng thay ddi khong theo quy ludt khi ip lyc ting 4

Ti€p dén ta x&p loai vdi nhoe giot khi xét 4nh hudng
clia y&u t& nhiét dé d€n luu lwgng voi nhd giot nhu trong

bing (VII-II-2).

Béng (VII-II-2): Xét dnh hudng cia nhiét dé yéu 16 nudc

Dic 6i¥m Ivu higng voi Xé&p thit
-'Luu lugng voi khdng hodc it phu thude vao nhiét ¢d nude 1
- Luu lugng voi ting ddng bién vdi nhiét d6 nude 2
- Luu lwgng vdi gidm khi nhiét 46 nudc ting- Luu lugng voi 3
gidm khi 4p lyc ting
- Luu lygng vai thay ddi khéng theo quy ludt khi nhiét &3 4
nudc ting

T6ng hgp cd 2 y&u & 4p luc va nhiét 46 mrde. Nhirng
vdi 1o ¢6 s6 thit ty & trén 13 nhitng vdi ¢6 chat lugng
cao hon. Hinh (VII-II-2) gidi thi€u vdi nhd giot b 4p lyc
cda My & d6 lvu lugng voi khdng bi 4nh hudng cla dp
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Tudi nuéc cho cdy trong ving khé han

Iuc va nhiét d6 nuédce.

Hinh (VII-II-2): Voi nhé giot pressure compeusated USA

Hinh (VII-II-3) gidi thi€u mdt loai vodi nhd giot cla
Bungari KL.120, & d6 khi 4p luc va nhiét do nudc thay
doi, luu lugng voi thay ddi khong c6 quy luat, duge xEp
loai kém chit lugng. |

Hinh (VII-1I-3): Voi nhé giot KL 120 - Bungari
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Phan II: Phitang phap nei nude cho cdy trong vitng khan higm medc

0L MOT SO THONG SO Ki THUAT KHI TUGI
NHO GIQT
1. B4 tri voi nhé gipt

- Khoing cdch giita cdc voi nhé giot va khodng cich
gifa cdc dudng dng twidi cé lién quan truc ti€p dén
khodng cdch cdy udng. D6i vdi phdn I6n cdy rau,
khodng cich gitra cdc vdi nhé giot chinh 12 khodng cach
giita hai cdy. Nghia 12 mét vdi nhd giot tudi cho mdt cay
va mot dudng Sng i cho mét hang cay.

EY

- Nhiing loai cy trdng hang dbi (cdn tay, hé tidu,...),
b3 tri dudng 6ng twdi véi voi nhd giot dit gilta hang.

- B6i véi vudn qud: Cdy dugc trdng c4ch xa nhau, vin
dé 12 b tri vdi tudi thé nao d€ thé tich dat chita bo rd cay
dugc lam &m 16n nhdt; ddng thdi d€ tranh thim sau, d6 siu
vong 4m khéng vugt qué 50 - 60cm. P6 1a d6 siu bo 13
trung binh cita cay an qud khi wdi nhd giot. Khi cay ¢
khodng cdch 5 x 5m hodc 6 x 6m, dién tich mit dat phin
b cho mét cdy trung binh 12 30m* hoic 36m?. Dién tich
lam 4m khi tw6i nhé giot khong nhd hon 35%, nghia I3 bé
mat twdi tir 10 - 12m’. Dya trén sy xem xét nay va so dd lan
truyén &m, viéc bd tri vdi nhé giot cho vudn qui nhu sau:

+ B& tri dudng Sng twdi don cho mot hang ciy.
+ BG tri dudng dng tudi kép cho mot hing cay. Kiéu
nay thudng b3 tri d€ wréi cho chudi. M&i hang cay ¢6 hai
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Tudi nude cho cdy trong ving khé han

dudng Ong tudi & hai phia cdch nhau tir 1,2 - 1,6m. Vi
nhd giot trén dudng Ong twdi cach nhau tir 0,7 - 1,2m.

+ B tri vdi nhd giot vOng tron quanh cdy. Theo cdch
b& tri ndy, mdi hang ciy c6 mot dudng dng tudl, mdi cy
¢6 mot dudng 6ng nhanh nhé hon néi t¥ duding Sng wdi
vdi 5 - 8 vdi nhd giot quanh ciy. N&u 1a cdy mdi trdng,
ta ¢6 thé bd tri 2 vdi-$ 2 phia thin ciy tir 35 - 40cm.

2. Liéu lugng tudi

Liéu lugng tudi khi tudi nhd giot dudc xdc dinh theo
céng thire (VII-III-1) nhu sau:

D=(0,,~0,}ha.P (VILHI-1)

Trong dé:

- D Liéu lugng i (mm)

- B, St giit 4m Idn nhat ddng rudng (% thé tich dat)
- 6, D6 &m ciy héo (% thé tich dat)

- h D$ sdu cé hidéu qud cda b ré (mm)

- © Su ha thip cho phép ciia lugng tif mudc c6 thé st
dung trong dat (%)

- P T¢ 1& phin tram mat dit duge lam &m
3. Thdi gian kéo dai mot An tudi
- Thoi gian mét 1an wdi cing dai, gid thanh cha hé

th&ng cing nhd vi luu lugng cung cap & dau hé thdng
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Phdn II: Phutong phdp tnedi nuéc cho cdy tréng ving khan hiém nuce

khdng ldn. Nhumg ¢6 nhiu y&u t& han ché thai gian tudi.
Pdt tho, kha ning giit nuéc kém, ta phai tudi theo nhu
cdu nuc cda cay tréng. Thdi gian wéi & loai d4t ndy
thudng tr 6 - 10 gis. D61 v4i ddt c6 kha ning giit nudc
tt, tr 10 - 18 gig. O giai doan cin nudc nht, thoi gian
tdi c6 thé 1én t6i 20 - 22 gis.

- Khodng cdch giita hai ldn dugc xdc dinh theo cong
thitc (VII-III-1):

I=— (VII-111-2)

Trong dé:
- T'1a kbodng thdi gian gitfa hai 1dn twdi (ngay)
- D 12 liéu lugng twéi (mm)
- €12 nhu cdu nudc ciia cay tréng (mm/ngay)
4. Luu lugng tusi yéu cdu cla 1 vdi nhé giot
:M (VIi-111-3)
!
Trong dé:
- g 12 luu Iugng wéi (Vh)

- D,,,, 1a liéu lugng twdi d3 tinh dén hidu suit tudi
{mm hodc 1/m2).
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Tudi nutdc cho cdy tréng vang khé han

D
Db = —

E

- E 13 hiéu sudlt w6i, & he thdng nho giot E=0,8-09
- 8§12 dién tich dudc tudi caa 1 vdi nhé giot ()
- t 12 thdi gian twdi (gid).
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Phan II: Phuiong phap ntdi nudc cho cdy trong vimg khan hiém nude

CHUONG VIII. PHUONG PHAP TUGI
NGAM THU CONG

L. GIGI THIEU CHUNG

@ nhiing noi ngudn nudce bi han ché, khi twéi cho cdy
tréng can, dé ti€t kiém nudc ta c6 thé 4p dung cic
phudng phdp tudi phun mua hofc nhé giot nhu da gisi
thi¢éu & phin trén vdi cdc thi€t bj hién dai. Tuy nhién,
tdi nhu th€ v6n ddu tu khd 18n, nhidu hd gia dinh khé
¢6 thé thyc hién duge. Dudi diy ching t6i gidi thiéu
phudng phdp tw6i ngdm thd céng d€ wrdi cho nhitng dién
tich nhd, nguén nudc wéi khan hi€m. Phuong phdp nay
dugc dp dung rit rong rdi quanh khu vuc sa mac Sahara,
ndi cuc ky thi€u nude dé twdi cho cdy 4n qua va cd rau.
Phuong phdp nay con ¢é tén goi 1a Irrigasc.

- Nguy€n ly: Nguyén 1y cla phudng phdp nay 13 dua
nudc ngdm dudi dit tryc ti€p vao ving dat chéa bo ré
ciy trong nh& viy gidm ddng k& lugng nude tén that do
b&c hoi va cdc thit thodt khic.

- Uu diém:

+ Cho phép duy trl trong ting &4t chia b r& cay mét
ch& d6 4m phd hgp, do d6 r& ciy phét trién nhanh, ciy
sinh trtdng va cho nang suit cao.
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Tudi nudc cho cdy trong vang khé han

+ Tiét kiém dude nudc tr6i so véi phuong phip G
mit vi tranh dugce t8n that do bSc hdi trén mat va thim
sdu. Lugng nudc twéi chi bing 15 - 20% so vai tudi mit
c6 dién.

+ Gi4 thanh diu te thap, vt liéu d& tm, k¥ thuit tréi
don gidn, dé st dung.

Bdng (VILI-II-1): S0 sdnh chi tiéu giita hai phuong phdp tudi

Chi tidu Twéi mat cd di€n | Tudi ngdm thi cdng
S& cdy wong 450 450
Nude twdi 1 tudn (i) 9.600 1.346
Pham vi hoat ddng {m) 60 60
Thisi gian wei 2 gid' 8 phit 20 phit

Nguén: Mamadou Sissoko - Vign SAHEL — 1996

IL. CAU TAO CUA THIET B NUGC

Thiét bi d€ twéi 12 mot Sng din bing chit déo. Ong
nay gém hai bd phén:

a. Phin gi nudc & phin trén cla dng, thudng dudc
1am béng chit déo hodc 6ng nhya chiu dugc sitc ndng
cta 4nh mit trdi, 6 dang hinh phéu cut véi dung tich
chita khodng 1 lit nude.

b. Thin Ong bing nhya gidng nhy 8ng nudc. Pudng kinh
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Phén II: Phuong phdp wedi nude cho cdy trong vimg khan higm nudc

éng khodng 10cm. Chiéu dai Ong tit 0,45 - [,2m tuy theo
chidu dai bd ré md ta mudn tudi. DAy Sng han kin d€ nudc
khong 1o ri. Trén thin 8ng ta duc cic 15 nhd @€ khi wéi
nude tiy Sng tham vao dit. Can Iuu ¥ 13 mat dd 16 duc theo
chidu dai &ng phy thudc vao yéu ciu nude cia cay tdng
va dic tinh dat: Khi nhu cu nuée clia ciy 16n, ta duc nhiéu
1& hon so v6i phin dudi cia 6ng. V6i ciy in qua, khodng
cach c4c 18 12 10cm, v6i rau mau tir 3 - Sem 12 thich hop.
IIL K¥ THUAT LAP PAT VA TUGI NUGC

1. K¥ thuat lip diit

- Cim coc, danh diu vi tri cin choén dng.

- P20 15 14p 8ng nudc: G vi trf danh dfu ta dao mot 13, Tét
nhit nén diing khoan dét d€ dao. L6 dao phéi c6 kich thude
bang vdi Ong mede. DAt 14y tir 18 1én dudce cho vao trong Sng.

Lip Ong di lén ddy dit vio 15. Trong qud trinh 1dp dat
8ng cédn chd ¢:

- Giit cho phéu cdm cin ddi trén mat dat.

- Vira giit thing dng diing vira 1én d4't bui va min dé
18 kin cdc khe hd gita thinh 15 va Sng nhua sao cho ¢
su ti€p xidc 15t gita 6ng nhya va ddt xung quanh.

- Trong cdy con: Pao mgt hd sdu khodng 25 - 30cm
cdch dng nhyra vira ldp 3 - 5cm, rdi réng cdy non vio do.
Chd ¥ khi tréng khong 1am v& bau dit bdo vé b ré ciy.
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Tudi niwdce cho cdy trdng vang khé han

2. Tudi nude _

- Sau khi trOng céy ta tui ngay vao phiu giit nue va gdc
ciy d€ tao mot mdi truding {m giita phu mude va ciy con,

- Trong tudn ddu mdi ngay twdi vao phdu 2 - 3 iit
nude. Sau d6 ¢t hai ngdy twéi mét lit vao phéu. Theo doi
d6 4m 44t d€ diéu ti€t ch€ do tudi thich hdp. S di goi I
wéi ngim thd céng vi khi twdi ta ding tay 16t nude tiy
thiing twéi vao phéu.

i

phéu giv nJge
turg tick 1L

A—

nal dal

Budng dng v
bang chi: céo

i dye trén R r'
thdn dng ™,

Hinh (VIII-11-1): Thiét bj nesi ngdm thic cong

IV. THIET B] VA VAT LIEU CAN THIET
- Khoan d4t: Ding d€ d2o 18, ¢6 th€ dit lam tai cic
xudng cd khi dia phudng.
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Phan II: Phutong phdp nedi mide cho cdy trdng viing khan hiém e

" - Ong nhua c6 gin ph&u gi nude, trén thin 6ng duc
16 nén dit mua & cdc cd sd san xuit 6ng nhwa. Trong
trudng hdp khoé khiin ta c6 thé mua dng nhua bdn sin va
ty 1am phéu. Phéu giit nudc c6 thé 13 phin 6ng dinh lién
v3i thin nhd cao trén mat dat.

- Thilng twéi bing t6n hodc nhya, dung tich 8 - 10 lit
khong voi sen.

- Xe bd kéo d€ vin chuyén nude

- Mgt dé€n hai thing phuy chifa nuéc, dung tich 50 -
100 lit thuy theo dién tich nudc.

- BE trit nudc néu ngudn nudc 1a tiy gi€ng dao. Kich
thude bé tir 0,5 - 1m’ di tich nuéc hang ngay d& wdi.
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Tudi nudc cho cdy trong viing khé han

CHUONG IX. PHUONG PHAP TUGI BANG
PUGNG ONG GIA RE

I. GIGI THIEU CHUNG
G nhidu nudc, twdi bing dudng Sng gid rd rit thong
dung d€ twdi cho nhidu loai ciy trdng. Py la sy cii ti€n
clia phuong phap twéi rinh. Nudc duge dva t6i rinh hodc
viing quanh gbc cdy nhd mot dudng &ng bing chit déo
c6 thé xdch tay v kéo dai theo moi phuong. Khi mot
ranh hodc mét viing dd nudc, duding dng sé dudge chuyén
sang rdnh hodc viing khdc.
- Uu diém: '
+ Hi€u qui sl dung nu6c cda hé théng cao, vio
khodng 75% do d6 i€t kiém dang k€ ngudn nudc wéi.
+ Gi4 thanh ha: Mac di hé th6ng nay dugc coi 12 ban
8 dinh, chi c6 ng twdi 12 b6 phin duy nhit c6 thé di
chuyén dugc. Gid thanh 1ip dat 1a rat thdp so vdi cdc hé
‘thOng w6, 4p luwc khéc, khodng 600 - 700 USD/ha.
+ K¥ thudt tudi don gidn: Dé stt dung ké ci tré em va
phuy nit.
+ St dung ngudn nde nhd.
+ Néng lugng tiéu thy nho.

- Nhuge di€m: Cin nhiéu nhan céng khi hé thong
hoat dgng.
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Phén I: Phuong phép tuci nudc cho cdy trong viing khan hiém nudc

1I. CAU TAO HE THONG

C#u tao hé thdng gidng nhu & hé thdng tudi bom 4p
lirc thap gdm:

_ Pudsng 6ng din nude chinh biing chit ligu PVC hoic
HDPE ®50 - 90mm chiv 4p lyc 4 - 6bars.

- Pudng 6ng nhdnh bing LDPE ®50 - 63mm néi
vudng géc vdi dudng 6ng dan chinh.

- Ong i biing chat déo PVC, dudng kinh nhd $20 -
32mm, chiéu dii cha 6ng c6 thé tif 18 - 36m. Luu lugng
cla &ng tudi vr 1,5 - 8m*h. Nhu viy mdi &ng ¢ thé tdi
duge tit 600 - 2.100m?. Déi khi ng tudi c6 thé dudc cdm
trye ti€p vao ngudn nudc (b€ chifa nudc, bom nude cong
suit nhd,...). Khong cin 1dp dat thi€t bi loc nwde, bd
phin bén phén va cdc phy ki€n khac.

Béng (IX-1I-1): Gidi thi¢u ddc tinh dong chdy cia dng
tudi dai 24m véi cdc chdt liéu khdc nhau

. ... . (Luuhigng trung| Tn th4t 4p luc
Loai du¥ng 6ng | DPudng kinh 6ng binh (m*/h) (bars)
lin 2 0.4
. 36 0.3
Chit déa PVC
5.7 0,2
8 0,2
p 20mm 1,5 0,85
Chit pol}yethylen T mm 25 0.70
mém
32mm 4.5 0,40
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Tudi nudc cho cdy tréng ving khé han

BO tri tudi cho loai cdy trong thin 0d-

Viing tudi quanh cay. & loai cdy tréng than g8, mbi
ciy cb mét'vﬁng tuéi. Hinh dang va kich thudc cla viing
phu thuc tudi va khodng céch giita céc cay. Nhitng ciy
c6 khodng cdch gan nhau , tir 2 - 6 ciy c6 thé chung nhau
mdt viing hinh chif nhat doc theo hang ciy. C6 hai so dd
tu6i cho loai cdy than gb nhu sau: '

So do 1: Gié sit khodng cdch giita hai cdy 13 6 x 6m,
mdt 8ng tui dai 24m, c6 thé tu6i cho 36 viing (36 ciy).
G moi hudng v6i dién tich khodng 1.300m’. Ong tu6i
dudc 1dp vao dudng Sng nhdnh chay doc theo hang ciy
cdch nhau 36m. Nhu vay khoédng cdch giita hai 6ng tu6i
1a 36 x 36m. Ong tu6i dugc di chuyén bing tay ti viing
nay sang viing kia.

Pl ML T 24)

plicl S0 ARy ong A2y ik
D"él'.-s:] “é;'l" »&-_d,;; .-:; TR
Dug Wite da 24"
sHaap oo, !
[aouoo
oo ag:l no
: QQQQQFL —~
*ooogag N
\O00pog, !
J0oggog & and
‘agann At - % xR
£100000y, y
Jooogo,
Hinh (IX-11-2A):
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Phén 11: Phuong phdp nidi mede cho cdy tréng ving khan hiém medc

So dé 2: Céch b§ tri nay la sy cai tién so 45 1. Ong
tudi 1a loai LDPE den, mém, chiu dugc dp luc 2,5 - 4bars
va dudc néi vi dudng dng nhanh. Mdi 6ng twdi ¢ thé
tu6i cho 2 hodc 4 hang cdy & cd hai phia dudng 6ng
nhdnh, ng tu6i dai 20 - 40m. Dién tich dudc tudi tr 900
- 1.800m’. Khi bit dau tudi, dng tudi dudgc kéo dai d&n
tdn viing tudi xa nhit sau d6é mdéi di chuyen d€ tdi cho
cédc viing khéac.
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Hinh (IX-11-2B)
IIL THi DU MAU

- Dién tich va loai cay trong:

Ménh rudng c6 kich thuée 140 x 72m (khodng lha)
trong mot loai cdy dn qué vdi khodng cdch cdy 6 x 6m.
Téng s6 c6 24 hang cy. M&i hang ¢6 12 cay. Téng cong
cO 288 cdy.

- Bat, nudc, khi hau:

bat thudc loai trung binh, cu tric tot, khd ning thim
va tiéu nude tt. Lugng trit nudc cé thé s dung dudc
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Tudi nwdc cho cdy tréng viing khé han

trong dat (W,,,) 12 150mm/m. Nudc c6 chat lugng tdt,
khong min va khong gay doc hai cho cay trdng. Nhu ciu
tudi cao nhat 1a vao thiang 4. B&c hai do duge & pan trung
binh 12 7mm/ngay.

- Nhu cdu nuée ciia cay trong vi k&€ hoach tudi:

+ Xdc dinh lugng bdc hoi tham khio ET,

ET, =Ko,

Trong do:

- K., 12 hé s6 pan. K, = 0,66

- E,., 12 lugng bce hai do duge & pan. E,,, = Tmm/ng

ET,=0,66 x 7 = 4,65mm/ng

+ Xdc dinh nhu cdu nudc cha ciy

ET = KC x ET,

Trong d¢6:

- KC 1a hé s8 cay tréng, thi du KC = 0,65

_ET =065 x 4,65 = 3mm/ng

Gia st dién tich dit dudc bd tdn 14 che phit chi€m
82% do d6 nhu ciu nudc ctha ciy ET = 3 x 082 =
2,48mm/ng. Vi hiéu qui tudi cda hé théng 13 75%, dé
dé nhu ciu i s& 13:

IR - 2.48.% =3.5mm mguy = 33m’
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Phén II: Phuong phdp widi nude cho c@y trdng viing khan higm midc

N&u viéc wdi nude ti€n hanh 10 ngay 1 1an, thi lugng
nude 1 1dn sé 1a 33 x 10 = 330m".

Su ha thdp cho phép lugng tri¥ nuwdc c6 thé sit dung
trong dat 12 50%, do d6 v6i bd ré€ ciy siu 0,6m thi lugng
nu6c ¢6 thé cung cdp cho ciy 6 ting d4t nay la:

150 x 0,6 x 0,5 = 45mm

Khodng c4ch giita hai lin tudi t8i da cho phép s& 1a:

T =45/3 = 15 ngay

So dé b6 tri nugi

- C6 th€ b tri theo c& 56 dd 1 va sd @b 2 (Hinh IX-11-2)

- Puwng 6ng din nuwdc chinh HDPE hoac PVC
®63mm dugc bd tri  mép thta ruéng. Trén dudng dng
din nudce chinh cé 4 vi tri 14y nude thuo sd dd 1 va 2 cho
0 db 2. Dudng 6ng nhanh LDPE ®50mm dit vudng géc
v6i duding Sng chinh vi ndi vio cdc vi tri 18y nudc trén
dudng Ong chinh. Cdch b8 tri tusi & hai so dd 12 khéc
nhau: & sd d6 1, 8ng twdi dai 24m, c6 4 dudng 6ng nhanh.
Mbi dudng 6ng nhinh cdp nudc cho 2 ng tudi. Mbi vi
tri 18y nudc clia Ong twdi c6 thé wrdi cho 36 cay.

G sa dd 2, &ng tudi 13 loai LPDE ®25mm dii 36m vdi
khodng cich 24 x 48m. Chi c6 hai dudng dng nhénh, §
mdi dudng c6 3 vi tri 14y nude. MSi vi trf 18y nudc clia
dng twdi c6 thé wéi cho 48 cay.
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Tudi mitic cho cdy trong ving khé han

Céc dic tinh k¥ thudt theo hai so d twéi dugc trinh
bay & bang trang bén:

Bang (IX-III-1): Ddc tinh k§ thudt cita hé thong tudi
theo 2 so dd

Chi tidéu k¥ thust Sadb 1 Sc 4 2
Luu lygng hé théng 16m*h 16m°
Sng i PV(;hr:l;*;nml in LPDE;::nnm dai
Luu gng 6ng tudi 4m’m 2,7m’m
Kich thudc véng tdi quanh ciy 5% 5m 5x5m
§& viing mdt dng tudi phy wich 36 48
Khodng cdch 2 ifn tudi 10 ngay 10 ngiy
Litgng nudc twdi 330m*/ha 330m’/ha
53 dng twdi hoat ddng ddng thai 4 6
Thdi gian tudi mdt viing 17,4 phiit 26 phiit
Thai gian mot dgt wedi 20,8h 20,3h
bars Bars
T8n that 4p lyc &ng wsi 0.2 0.7
T&n thit 4p luc dudng 6ng nhdnh 0,3 0.4
Tén thét 4p lue dudng dng chinh 0.5 0,4
Tén thit cuc b 0.5 0,5
Téng tdn that 1.5 2
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Phdn [I: Phuong phip nedi midc cho cdy tréng viing khan hiém nudc

Hinh (IX-11-2): So d6 b6 tri tudi
-------- Pudng 6ng din nudc chinh HDPE 63mm
—————————— — Dudng 6ng din nudc nhanh HDPE 50mm
-  Ongwéi PVC mém 1% .
6ng tudi polyethylene den LDPE 25mm
* Dy trif trang thi€t bi vét trr cAn thiét.
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Tudi nudc cho cdy tréng ving khé han

Béng (IX-III-2A): Dy triu vdt tuf theo so dé 1

STT Loai vit to 56 lugng Gifug(;;;ﬁ T{‘;?;Dl;ﬁ
| [Pudng &ng ®63mm HDPE 125m 1.8 225
— 4 bars

2 | Budng 8ag $50mm - dbas | 220m 1,2 264
3 Nuit mg{is :ﬁg dng ; 5 5

4 [Nt cufi dudng SngPsOmm| 4 3 12
5 Adaptor ©@63mm 1 5 5

& Adaptor ®50mm 4 3 12
7 Yén kep $63mm 4 1,3 3.2
3 Yén kep @50mm 8 Ll ‘8.8
9 | van cOng bing dbng 2 -in 4 8 32
10 | Van c8ng bing d8ng 1 -in 8 3 24
1 Niim giif 2 -in 4 0.8 3,2
12 Niim giit 1 -in 16 0.4 6,4
13 | Adaptor &ng twdi 1 -in 4 0,7 2.8
4 Ong tu’éid 1;?;:4 zém 1 -in 4 30 120

Téug cong 750,6
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Phén [I: Phutong phdp tdi nidc cho cdy trong viing khan hiém nitdc

Bdng (IX-11I-2B): Dy trix vat tu theo so d6 2

STT Loai vit ta Y l;i't;fng G?Ugt;)n) vi T((;?Snnb)ﬁ
1 Pudng dng ®63 HDPE - 4 bars 105m 1.4 147
2 Pudng 6ng @50 - dbas 120m 0,8 96
3 Niit cudi dudng Sng ©63 1 5 5
4 Niit cudi dudng dng ®50 1 3 3
5 Adaptor ©63 1 5 5
6 Adaptor ©50 2 3 6
7 Yén kep 963, 2 -in 2 1,3 2,6
8 Yén kep ©30, 1 -in 6 1,1 6,6
9 Van cdng biing ddng 2 -in 2 8 16
10 Van c8ng bing d8ng 1 -in 6 3 18
11 Nim giif 2 -in 2 0,8 1,6
12 Ndm giit | -in 6 0.4 24
13 Khuju n8i 1 -in x 25mm 6 12 72
14 Ong md:tﬁ::l?;é;gﬂ?ﬁmm . 6 144 864

Téng cong 4028
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Twdi nitdc cho cdy trong ving khé han

mgk 43y

Hinh (IX-HII-2): K¥ thudt ldp ghép duong 6ng

1. Pugmg éng nhdanh HDPE 50mm
2. Yénkep 50mmx 17

3. Miim gid

4. Van bdng ddng

5. Adaptor dng tedi

6. Ong 1di PVC mém 1 Y

7. Khugu néi PP I x 25mm

8. Ong wdi LDPE 25mm
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9. Duitmg Sng déin chinh HDPE 63mm
10, Yén kep 63mm x 27

11, Nim giit

2. Van bdng déng

13. Adapror PP 2 x 50mm

14. Bugng &ng ddn chink chén ngdm
15. Pogn 6ng diftng 2°

16. Khugu n6i 2 x 50mm.



Phin 11: Plutong phdp tudi e cho cdy trong vimg khan hiém medc

CHUONG X. TIM NGUON NUGC NGAM
BANG PHUGNG PHAP CAM XA

L. KHAI NIEM VE CAM XA .

Cam xa 12 hién tugng con ngudi nhay cdm va bit
dugc séng bic xa do cdc vat phdtra. Ngudti st dung hién
tugng cdm xa dé dd tim cdc vat goi 12 nha cdm xa. '

Tir thé ki 14, 15 & Trung Quéc, La Ma, Ai Cap, An
b3, Bdc,... ngudi ta da bi€t st dung diia kim loai vi con
18c d€ tim md quiing, kho b4u, nudc ngim,...

( Viét Nam mon cam xa thyc sy con rit méi mé.
Ngudi c6 cong truyén b4 va phat tri€én mén nay 12 béc si
Du Quang Chiu. Sau 4 nim hoc tip v& cam xa tai
Monaco (1992 - 1996), trd vé nudc éng da thanh lap bd
mén ning lugng cdm xa tryc thudc Lién hi€p khoa hoc
UIA (12/1998) va hing nim t8 chitc gidng day cdc idp
hoc v&€ cdm xa tai Ha N6i v Thanh phé H§ Chi Minh.

Cam xa ¢6 nhi€u #ng dung hitu hiéu trong d5i séng
nhu tim m(’)'quzfmg, tim mach nudc ngdm, xdc dinh noi
ta ¢ 12 sinh khi hay t& khi, tim ngudi mat tich,... Pic
biét luyén tdp dudng sinh ning lugng cdm xa gidp ta
ting cudng sic khoé chéng lai bénh tat. § phdn nay
ching t6i chi néi vé dng dung cdm xa d€ tim ngudn
nudc ngim.
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Tudi nudc cho cdy trong ving khé han

II. DUNG CU VA QUY TAC PUGC SU DUNG
TRONG CAM XA

1. Piia cam xa (Hinh IX-II1-2).

D6 12 hai chi€c diia bing Inox, hinh chit L, dudng
kinh 3 - 4mm. Pa dugc ké géc vudng thanh hai nhdnh:
nhdnh dai 28cm va nhdnh ngdn 8cm.

Céch cAm: P& nhdnh ngin vudng géc véi chiéu dai
cdc ngén tay va dudi cia diia kep giita ngén it va ngén
deo nhin.

Hinh (X-111-1): Tim mach nuéc ngdm
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Phan II: Phuong phdp tudi nuée cho cdy tréng ving khan hiém nuée
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Hinh (X-1II-2): Pia kim loai
Cong dung cla dia: Phat hién ndi & 1a Am khi, 4¢ khi
hay sinh khi.

Quy udc: - Khi hai diia chip vao c6 nghia 1a: ding,
sinh thdi.

- Khi hai diia xoé ra: sai, khong diing, 4m tinh 4c xa.
2. Qua lic (Hinh X-II1-3).

- Qua 14c c6 thé biing Inox hoic thach anh. Hinh dang
qud 14c c6 thé 1a hinh giot nudc, qua cdu, hoic hinh ling
try lyc gidc déu ddu nhon, sdi diy ndi vdi qua 14c dai 16
- 18cm. '

- Céch cam qud 14c: Dung ngén cdi va ngén trd dé
cam ddy. Chd cdm day tSt nha't & doan diy c6 do dai gip
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Tudi nuoc cho céy trong vang khd han

d6i chidu dai qui lic. Poan diy thita phia cudi nén gitt
trong Iong ban tay khong nén dé€ 1ong thong 4nh hudng
dén k€t qud.

- Quy uGc thim:

Khi béc xa cda vit thé dugce khuy&ch dai qua qua l4c,
né ¢6 thé quay tron thuan chiu kim déng hd, quay
ngudc kim ddng hd,... Ta quy wdc thim trong ddu nhu
sau:

+ Khi qud ¢ quay tron thudn chiéu kim dong hd,
diéu d6 c6 nghia la: K&t qud ding thanh cdng.

+ Qué lic quay tron ngudc kim ddng hd, didu d6 c6
nghia 1a: K&t qua 12 sai, that bai.

+ Qua ldc quay ngang: Hay chd dgi.

3. Paa Michel (Hinh X-111-4)

Piia ndy do 6ng Trin Vin Ba sing ché, ¢6 40 nhay
v6i bifc xa cao.Diu diia gdn qua ciu biing thach anh, tay
cAm ciing biing thach anh.

..........

.........

LAC QUAY THUAN LAG LAY HGHICH
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Phén II: Phuong phdp tidi nude cho cdy trong ving khan hiém nuéc

Hinh (IX-111-3): Qua ldc

Hinh (IX-11I-4): Diia Michel

- Ghi nhé: Khi tim vat thé (thi du tim ngudn nudc
ngim) ta phai hét st tap trung vao vit thé cin tim, 1am
sao d€ diu 6c dat dén trang thdi vo thitc. D€ c6 thé tap
trung tinh thin & mic d6 cao vao vit thé nio d6, ban cé
th€ luyén tip hang ngdy nhu sau: Chon mot phong that
yén tinh. Ngdi vao ban. Trén ban tru6c mit ban dit mot
t& gidy trdng va ban hdy vé mdt vong tron hoic mdt hinh
vudng vao t3 gidy. Biy gid ban hdy thit tip trung tu
twdng vao vong tron va loai bd moi ¥ nghi vién vong.
Ngay diu tap trung tr twdng trong vong 1 phiit. Ngay thi
hai ting 1én 2 phit. Ngay thi ba ting d€n 3 phit. Cic
ngay k€& ti€p ti€p tuc trong 3 phiit. Lic diu ban thdy thdi
gian 1, 2, 3 phit dai ding ddng. Kién tri luyén tip ban
c6 thé tip trung cao d§ khi lam cdm xa.
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Tudi nudce cho cdy trong ving khé han

IIL TRINH TU XAC PINH NGUON NUGC NGAM
BANG CAM XA
1. Budc 1: Ning khi goi mau (Hinh IX-II1-5)

Diy 1a phuong phdp chuyén khi tir hai chin 14n lugt
qua ti¥ng khu vyc tit co thé 1én khdi diu, hoa ddng vdi
thé khi d€ co thé d& thu céc bifc xa cda vat thé. Nang khi
thudng phdi lam 3 14n trudc khi bdt tay vao cong viéc.
Cach ning khi goi mau nhy sau:

- Tudng tugng mdt ludng khi mau 44, bit ddu tir huyét
diing truyén (& 1ong hai ban chin) chay doc theo hai
chén 1&én ha by (Khu vye 1).

- TY mau d6 chuyén thanh miu vang ding 1én ving
dudi rén (Khu vye 2).

- Chuyén thanh mau da cam ding 1én thudng vi (Khu
vire 3).

- Chuyén thanh mau xanh lgc ding 1én ving ngyc
(Khu vite 4).

- Chuyén sang mau tim ding 1én viing ¢§ hong (Khu
vyc 5).

- Chuyén sang mau xanh da trdi ding 1én ving trdn
(Khu vie 6).

- Tif xanh da trdi chuyén thanh miu cham dang 1én

- dinh ddu (Khu vue 7).
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Phén II: Phutong phdp tudi mude cho’cay tréng ving khan hiém mitdc

P& 1am cidm xa t6t, viéc nang khi can dugc luyén tap
hang ngldy. Khi nang khi, cong ning cla co thé kha 16n.
Ban c6i trin ra. Co thé ban gidng nhu mdt thdéi nam cham
c6 thé hit dugc cdc db vat bing kim loai nhu thia, dia,
dao,..

Khu vife viing (rén din
diu
Khu vite vitng diu
ndao

Mau cham

Maéu xanh
da triv

||

Khu vige viing & o
hoing \/’V/— Miiu tim

Khu vite viing ngu = Mau xanh
fue

Khu vuc viing thugngvi @ Mau cam

Khu vite viimg rén +— Mau

Khu vice vitng sinh @ B ;Ilgggdﬁ

duc

Hinh (IX-111-5): Ndng khi goi mau

2. Buéc 2: Xdac dinh vi tri ngudn nuéc ngdm
- Sau khi nang khi (thudng 1am 3 l1in, ngudi tim nu6e

ngdm cAm diia Michel huéng vé mot phia ndo d6 va hoi
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Tudi nudc cho cdy trong vang khé han

thim: “Phia ndy c¢6 ngudn nudc ngaim khéng?” Trong
diu ¢6 quy udc thim: N&u ¢6 nude ngdm, diu dia sé
quay thudn chiéu kim déng hd. N&u khéng ¢6, diu diia
s& quay ngugc, Néu dila trd 1&i khdng cé nue ngim, ta
1i€p tyc quay diia sang hudng khic vi lai dat ciu hoi
nhu trén.

- Sau khi xdc dinh dugc phia ¢6 nudc ngim, ta xdc
dinh ngudn nutdc cdch ta bao nhidu mét? Pau tién ta dit
cu héi: Ngudn nuée ngdm cdch t6i trén 10m phdi
khong? NE&u ddu diia quay thuin, ta hdi ti€p: Ngudn
nuée ngdm cdch t6i trén 20m phii khdng? Néu diu dia
quay nghich c6 nghia 12 nguén nudc ngdm céch ta duéi
20m,... Ta ti€p tuc hoi: Ngudn nudc ngim cdch t6i trén
15m phai khong? N&u diu diia quay nghich, ¢ nghia 13
cdch ta dudi 15m. Ta ti€p e dat cAu hdi véi c4c khodng
cdch 14, 13, 12m. G vi tri ndo ddu dia quay thudn thi vi
trf d6 c6 mach nudc ngam. |
3. Budc 3: Xdc dinh 46 sdu mifc nude ngim cdch
mit dat

- Tai vi trf d6 xdc dinh 1a ¢6 ngudn nu6c ngim, ta cin
xdc dinh mach nudc ngdm nim cdch mit mat dit bao

nhiéu mét. Ta ¢cAm qud lic bing Inox vi dit ciu héi:
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Phdn II: Phuong phdp ndi nuce cho cdy tring vang khan hiém nidc

Mach nuéc ngdm & sdu trén 10m phéi khong? Cich lam
ciing giéng nhu budc 2 & trén cho tdi khi xdc dinh d§ siu
clia mach nude ngam.

- Ngoai ra ta ¢6 thé ding 40 hinh d€ x4c dinh 40 sdu
mach nuéc ngim nim c4ch mit ddt bao nhi€u mét (Hinh
IX-111-6).

Céch lam: Tai vi trf x4c dinh c6 mach nudc ngim ta dé
cung 46 hinh trén mot chic ban rdi dit qua ldc vao tim db
hinh r8i hdi: “D% siu cha mach nuéc ngim 12 bac nhiéu
mét?”. Qua lic s& di chuyén theo hudng céc tia huéng tim
va ta d& dang x4c dinh dugc d6 siu mach nuc ngam.

4. Buéc 4: Xdc dinh chi't Ivgng nguén nude ngdm
Si dung thudc Bovis &8 do chi s& Boviscda nudc ngam.

Pit qui ldc vao tim cia thudc Bovis v d€ qua lac
dao ddéng theo cic tia hudng tim cla thudc. T 46 dé

dang ta xdc dinh dugc chi s6 Bovisclia mach nude ngdm.
Quy udc cédc chi s§ do nhu sau:
3.000 - 5.000 Nudc chi st dung d& tudi cho cdy
5.000 - 6.000 C6 thé sl dung 1am nudc in udng
>6.500 Nudc t6t, cé ldi cho sitc khde.
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Tudi nude cho cdy trong ving khé han
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Hinh (X-111-6): D6 hinh xdc dinh d¢ sdu nguon nudc ngim
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Phan II: Phuong phdp tdi nudc cho cdy tréng ving khan hiém nutée

Vi€c st dung cdm xa d€ tim nuéc ngdm & Viét Nam
con hét sitc méi mé, ching téi mong cé sy cong tac trao
ddi cia nhitng ngudi quan tim.

SIAOHL QS THD 0d Qd VX YD

Hinh (IX-1II-7): Thudc bovis
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Tudi nusc cho cdy trong ving khé han
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Phdn II: Phutong phip w6t nuée cho cdy tring vimg khan hiém nudc
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Tudi nudc cho cdy trong viing khé hgn
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