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A IEAR AL P B AL A MEAE 5 7E 90 ~ 115 n’-667m 2 HF, = B HEB R M E &M K, AMB FIEAR A E AT
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EBAKET A - PR, —FZT. —FWUARAERT R AL GEAT, ZERETY
K| 80~ 100 cm, BE LN E IR B 33% ~50% , % T F ok A K E T R EARL T AT R EEERY X, A
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The study on watersaving mechanism and irrigation program with cotton
drip irrigation under plastic film in drought and water shortage area

SHI Yan''**, ZHANG Jin-xia', DONG Ping-guo’, CHENG Zi-yong', SHI Pei-ze*
(1. College of Water Conservancy and Hydropower Engineering , Gansu Agricultural University , Lanzhou, Gansu 730070, China;
2. Water Resources Technical Service Center, Wuwei, Gansu 733000, China;
3. Management Department of the Electric Power Irrigation Project, Dashagou, Lanzhou, Gansu 730070, China)

Abstract: The experimental investigations on watersaving mechanism and irrigation program with cotton drip irriga-
tion under plastic film have been done in the Shiyang River Basin. Results showed that: The water consumption with G,
scheme was close to that with G, scheme, changed in 247 ~ 276 m*+667m 2. The yield of cotton drip irrigation increased
with the irrigation quota, and the G, scheme (the 20 m*+667m~2) was the high yield irrigation quota for cotton under
film drip irrigation. When the irrigation amount was below 80 ~ 90 m*+667m~2, the yield has a linear increase with the
quota, which indicated that water played a crucial role in this stage. When that was 90 ~ 115 m®+667m ™2, the yield has
a curve increase with the quota, which showed that the increasing yield effect of water is gradually slowing down. When
that was higher than 115 ~ 120 m®+667m ™2, the less yield the more irrigation quota. At the same irrigation amount, the
effects of tubular billet layout on cotton water consumption had no significant differences. A tube with three lines was
slightly higher than a tube with four lines. With the increase of irrigation amount, the water consumption modulus and the
irrigation quota were in reverse relationship. Under different irrigation amount, the daily transpiration showed the same

trend, that is, big medium — term stage and small in the earlier and later stage. Both a tube with three lines and a tube

%5 B #A : 2016-06-14 &5 B #1:2016-09-02
BEE£WMHE : BR H AR 4 (51509039;51369002) ; H it A FHE #1115 H (1204NKCA086) 5 H 7 A lk K2 T2 B 5 4F ZUM B2 )

EER A 5 (1987—), 3 N RS B, WFFE 07 0] R 7K Rl AR 5ok B P . E-mai : shipeizel @ 126.. com.,
BEEE KT 1976—), 2, HIR B, W5 BFFE 05 1 A0l 15 /K e IX SR AL B IR o E-mail : zhangjinxia @ gsau . edu. eno



78 T2 X AR AT

o 36

with four linescould reach to high yield level,, which capillary spaces could be extended to 80 — 100cm, and capillary in-

puts could be less 33% ~ 50% than the current situation. So, both were water saving and high efficiency irrigation

method for cotton at in drought and water shortage area. The irrigation system, which irrigation firstly at the squaring

stage, lastly at the beginning of boll opening stage, 2 ~ 4 times at the boll stage ( the key water requirementperiod for

cotton) , 20 m®+667m ™2 each time, total 4 ~ 6 times and 80 ~ 120 m’ - 667m ™2 at the whole growth period, was high

yield irrigation mode . The lower value of soil moisture was kept in a suitable range (more than 60% before the flowering

stage, 45% ~60% at the boll stage, 50% between the boll opening to harveststage), which could meet the needs of

crop nutrition and reproductive growth on soil moisture.

Keywords: drip irrigation under filmj; cotton; lateral placements; irrigation quota; drought and water shortage area

PR A Ak T AR R A 4
e Pl 2540 - R R AT A T B 2R S Y R A
SEFPEBIK 0] AL AR T RS 2 i 1 T S it o
FET FEEUK DOV 1 5 55 5 T HE D R R AR AR S
BAFITFAEY = MK 73 R 2 82 5, o] LUK 3
PR R K B PR LR AR iR
VRV AR X PRI AR AT 45 B 1 — 0145 K HE BT
B T R GOR K ML VR AR A 138, 13 DR
SR RA AR, TR 28 T BB R 980, 7]
I b IR o HAA DRIRSEIRAE T, R 728 %k, AR
BT AAEY XA IR RS P8 A SR, B R
T 5L GE AT HE AT 57K 30% ~ 50% , 17 20% ~
30% 7)o FIT LA, 1A 25 ME 55 FIUA BIR 2 A E R 1 A
T, BT T T VR HL A E B SRR
PR

FERE S ER AR5 J7 16, 1 P 24 N
FHoE— 8 PIAT B9 5 DU AT ) Ak L1213
WA B S5 1 Y KLY W EE AR KR T KR
AR AR A 2 i 150 R 4 7k A 30T gy 4 o
KPR B S LA S T T e T AT A
PR, AR AL A VR 2 AR 300 m® - 667m 2, A H
FEAK 12 ~ 14 W, HE K E A 10 ~ 25 m® - 667m ™2, 3 7=
20% ~50% o BEM A EEO X v R B ARLAR AE B BT 5T
SEILFEH A DUAT HE I T 2 A [ B A ) A
FE 7= A A B . B P 7E K R HE A
1B RCE 28— S AT B AT, BAE R
2 40 ~ 60 em, B4 —IH AL 1 000 JT+667m ™2,

R Z e 3 4%, FIREREAH b AR 1 /KA A ™ 1
FOARG, ™ E 52 MR R ARHE ) T TR A AR P s TR L
FEIEAT 5 0, MEAK R 22, E K e B AL LK,
TG ey, S TR LR IR A AT R AL AR 1Y
R FEWTFE 7 1D K R VE S AR — & 217 (3
A7 LA b ) B e iy =X 3 R K e L K AIL
T AL P v 7 TR o) A 9 ] PN oA AL el A+ S
il , B LA T — A BE R RE 2 AT EY R T
T T X R L e ™ W ) B P I SR IR Y

AR SCEF KA A BT K A A S A —
EPIT I T R R ) MESESE PR ), J T
T RVEAR AT — B 2T s RoE My X GE '
B4 VRS ) e 1 7 =R 7K e A, 32t BE T oK
8 /43 A SRSk 38 13 7 3 7 KT 1 K e A
TR
1 MRS L
1.1 i3 XM

PRI A H i B 8 BN 1 W0 (7 F
Jb4h 38°317, - 4% 105°01", @0 1380 m 247), +
FEw gt FEK M S, SRR KR, 5
1.2~1.5 gL~ % 28 ~ 33 m, XPHSMRT 5, [
FRR /D, AR R K 110 mm, TEE ST 7—9 A,
HEZE K 2 600 mm. EWAEKIHN H BRI, &5
Wi 22K, CFE 158 do 0~ 100 em + )2 N A HBE
WRET 3G K, F AT R 1.49 g- em™; FLBEE
42.76% , HIAIFE K300 21.83% (R 1) 6

x1 HFRRSHE/NNOERLG D R ER

Table 1  The soil physical properties in Xiaobakou irrigation experimental station, Mingin, Gansu Province
HJZBREE Soil depth/cm 0~20 0~40 0~60 0~80 0~ 100
25T Bulk density/(g*em™3) 1.315 1.357 1.421 1.459 1.487
. Specific weight/(g+cm™) 2.621 2.605 2.614 2.603 2.603
FLBREE Porosity/ % 49.820 47.875 45.650 43.928 42.868
H [E] 57K % Field capacity/ % 22.100 21.810 21.617 21.720 21.816
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1.2 REAREEIT

RIQVEY)  ARAE , FIAE SRR B . 7 57

THE TARAT B KPS K + Bk, K &
Gk AT B = HAE B RK, T8 8 584 e 7 1l 1R
TR 3R 38 B 2 ], I 22 3 K R 4K
H; BERHER 16 mm T HEE , N EERk T
SKIEIBE 30 em, BT I RFEAE 1.5 ~ 2 kgrem ™22
]Sk R 3 Lo 120,

IR BTt A R B A IO W A K
R =PRI R = H R A3,
M 2 frm. HEERE B PR, —45 W17
(R):HE—FBEHEHEBMMUITHEY; —& =17
(Ry) : F8— R B HIHEME =4 T1EY . B RIEE Om
AR 20 em) 435124 80 em, 100 em (4NIA 1 fiF
IR) o WEMEE BB 5 K- 22 120(W) | 100
(W,) .80(W3) .60(W,) Fl 40(W5) m*-667m~2, #E/K
FERIT PSS, — 2 (G BE =K 433l 2 20,
15 m*+667m~2F1 10 m*+667m~%; 75 —35(G,) i —1>
IR 252 20 m? - 667m ™2, MKHE Z4F 1) K H AR FE 118
B R OB HE K 1] UV 2R B IR E , G, 26

S — U K IS TR BEAE FEAE W) I L S5 5 — URE KR TE
22 5 Gy 285 — UK I TR AR B AE L B JE —
UCHE AR AE I 220 5 53 AP S R o BEAE T AR
I 2R A A HE— UK, TEAR 5% SR 315 HE I8 A A /K
1~ 3 R < MR R 7K A ) ) 2 B K e ] R K 2
MR KK TF 20 mm A 98> — R FEK, AF V)
W48 10% MVEW i A GZI; A= 7 7 248 50%
EYIIEAZIN) o 25 B IRB0E 8 FiRs A6 VE L ) i
Sy 5 KB T E Jy XS E M A S 3 16
PR (R 3),3 EKR, it 48 Ml /MK, J)
A, Gy FEHEMESI BRI A 9 H 4 HFF/K 27 mm, #4540
Bk 2L AR A T B ST — R K, S B R E A 40
~ 100 m’+667m >, 4 H s AR Rl g O i AR
— B0, KBRS S 80 m’ - 667m ™, i
2y 8 kg+667Tm™ %, HiFEAL : MR AR K (& N>
46.3% )45 13 kg 667m =2, A HE 25 kg 667m =2, i
TSR — UK (B s R W) B = UK (R 42
W B3 PR & 10.5 kg 667Tm ™2, £/ X it
NERGZY &R BEE BB S A A R, AR AR
FTHE 20 em, FE PR G255 1.2 1K -667Tm ™ 2LL 1,

®2 BRTHERERERERKTE

Table 2 Test factor levels of cotton by drip irrigation under film

H AT BEME

Factor level Lateral tube layout
1 —4%% =47 One tube with three lines R,
2 —4PUAT One tube with four lines R,
3
4
5

K E W THE R S
Irrigation quota/(m’*667m™2) Irrigation norm/ (m® +667m~2)
20.15.10 Gy 120 Wi
20 G, 100 W,
80 Ws
60 Wy
40 Ws

7° <77 <
3 i WEE
b s /o O\f Drip irrigation
Film B _ pipe

—20—+— Z(mv

60

p I P

A

I

- =4T/cm
One tube with three lines

o/o O/o
M@Eiﬁ’ ¥
— pipe

Film

A
Drip irrigation

PO&ZO——ZO—QZ&

& P4 4T/em
One tube with fourlines

B1 WRBEETHEEELRERR

Fig.1 Layout form of lateral tube for cotton by drip irrigation
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LRI ] o T 742 B 0 A TE IR P ], FRE K YRR
THE K 5 TE K KR

FIEKFMAE 0 ~ 20 em PN+ JZ R M4
HoR 1 2R A A& , WEIUTREE R 100 em, [H]BE

20 em, — ZATIAL B A /N XS B 2 AR T
BB T Oy A AT R R Z ] —
PUAT A AL B R A /N I B 3 AR A, 0 Sl AL A
BE N MNSMERRZ ] . TEYIZE A 788 R K
BT A AR PO 3K o 1 22 (b e B
P B K RN K Rz By AR 28 R 7 G o
Wit A AR IR X A34F 9 H b L) IRk
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Table 3 The design scheme of irrigation schedule experiment for cotton by drip irrigation under film
Pore) g FEWEHIFE Trrigations chedule —
Code Treatment WEIK E# Trigation quota/ (m’® +667m~2) W Lateral tubu
Irrigation norm layout
WEIK AL Trrigation frequency 1 2 3 4 5 6 7 /(m+667m~2)
TEI MR R
TE 7K B} ] Irrigation time Early i’ A4 Boll Initial boll Boll
K Flowering . .
flowering opening opening
Gl—1 G W,R, 20 15 15 15 15 10 10 W, =100 — AT
Gl—2 G W3R, G 20 10 10 10 10 10 10 W; =80 One tube with
G1—3 G W,R, ! 20 10 10 10 10 W, =60 three lines
Cl—4 G WsR 20 10 10 W; =40 (R)
Gl—5 G, W,R, 20 15 15 15 15 10 10 W, =100 — A AT
Gl—6 G W3R, G 20 10 10 10 10 10 10 W5 =280 One tube with
Cl—7  GWiR, K 20 10 10 10 10 W, = 60 four lines
Gl1—8 G WsR, 20 10 10 Ws = 40 (Ry)
WA e H I LR ]
HEIKISHE] Trrigation time Squaring Flowering ek Initial boll
Boll stage .
stage stage opening stage
G2—1 G,W (R 20 20 20 20 20 20 W, =120 — B =AF
G2—2 GWaR, G 20 20 20 20 20 W, =100 One tube with
623 G, W3R, 2 20 20 20 20 W, = 80 three lines
C2—4  GWR 20 20 20 W, =60 (R)
=5 GWR 20 20 20 20 20 20 W, = 120 sy
G2—6 G,W,R, G 20 20 20 20 20 W, =100 One tube with
G2—17 G, W3R, 20 20 20 20 W; =80 four lines
2—8  GW.R, 20 20 20 W, = 60 (Ry)
1.4 BEFITS5HE 667m 2LAF o TEAN[FEHEMER T, H 2K 2L
ST Excel HEFTHCRAMT Rt ELTITAE /0, B F I3
2 LEH AT HIBRATT 1.5 mm, JF 5 TS ZHKEM, 1
\ . ZW R KGN, B TSR 1 mm LU
2.1 FRTEERERF EXRIEFEK EREE RN

AL A B B B 4 3G Fh ~ BUES BLAE ~ I
16 TFAE ~ 22 k2R~ AT B B 4% B B A
THRAEA B W Be AR K i L H 2RI, AEF B
BOFE KBS TR BoN ) R 3E SR A B K K
T, H 78153 255 T fr BOFE K s BR LUAE B B
FE o BT T TR T R ) PR T AERE UK L 2R I R
MU 4 FZE S w5 LRI EBEH —&
B E SO HAERE K R I 22 A K, Gy
RAE 247 ~ 276 m*+667Tm 2 Z [ 284k 5 G, J7 EFEK &
5 G I FFKE R EAME, — 8 =170 T —
DUAETT , B THE TG S A0 ) 1S I T3 I, E 252 ~ 272 -
667m ™2 Z (A5 4k, FE4S BT K S, B BekE /K
AT 61 RNET 40 m - 667m 2, Bl ~ JT4E 24
KNZEAL T 40 ~ 50 m®+667m =2, JF4E ~ 22 60 KN
AT 140 ~ 165 m*+667m ™2, J5 ] 21 KNATE 15 m’ -

FHAEM S, HZE B e EY A K S HZE K, 3I4E
BWIHZEB R 2.5 ~3 mm ki s, 2R R HANR
TR
2.2 ETHEZEEKEAERMNBEEENZHZMN

(1) HEAKE B AR T

TS S VR R A 7 o R 7K A 888 o v 34
PR B (F =59.66, P <0.01), #EKEH 15
m’+667m 2 b 10 m® - 667m 2 Y34 7= 12 ~ 16 kg
667m™ > JGiE 4% ~ 7% ; WEKEH 20 m’ -+ 667m > [
[ 15 m? - 667m =2 ) 38 7= 45 ~ 51 kg* 667m ™%, 34 i
16% ~ 19%; b 10 m® + 667m ™2 {34 7 61 ~ 63 kg*
667m ™2, M 1E 23% ~ 25% (3 6) . Jr LAVE K & % 20
m’ +667m” i — B = AT AT R T T AR AR Y
T HEACE . ] 2 Wt — 20k B AE AR ] 98 2 400
BHEE K E B 20 m® - 667m ™21 G, ZE T I il 7 = i 4k
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25 R T K E 41 10,15.20 m’ - 667m ™2 G, 2
VR BE PR R R L 37 50 ~ 80 kg 667m 2, 5 T
F. BEKGEF R 20 m’ - 667m 21 Gy ZEHE WL 1
FEKER 10.15.20 m’ - 667m ™21 G, JEHE W H 2 Y
PRI B (F=9.77, P <0.01), Ik 17%
~58%.

(2) HEMEH S R KR

A BT T T TR A 7 i R A e ok
F,R*>0.96 FHCHEE = (B 2) , HEBE 40 115 ~ 120
m’+667m ™2 LA B, 7 e Bl v I A 3 g = (F
=10.4,P <0.05), G, JEBEHIE LT (K 2 i
28), YL E A S F] 93 m’ - 667m 2, M AL P i
1] 272 kg 667m ™2, AH L FITE LK 70 A 7= 3R 8 5] 2.92
kg'm™>, Gy VEWEHIBE SR (18] 2 1 5E4R) , Y i
FERIEE] 115 m’ - 667Tm ™ B, #4677 35 5] 323 ke
667m ™2 I A HEME K S0 26 7= R A F] 2,81 kgom ™3,
25 SR I R ARAE 80 ~ 90 m®-667m 2L R, PR
i o 491 2 LRI, 10 BH I B BV /K XA AE 7

PeEVEVE L BEIE 2 4500 90 ~ 115 m® + 667m ™20}, 7=
o AV TR A A K B S D %, 10 P L B B K R
KT = b e, K e e AR FH 728 s 2% T T 91K
F 115 ~ 120 m® - 667m ~ 20 7= 5 Bl E % 22 %5 0 18 i i
/D YR I B BERE K AR F AR A 7= B8 .
A4 A= B HAME 7K 80 ~ 120 m® - 667m ~ 2 J2& i T~ T E AR
AT B 7= B R & PR TR R E
360 ¢
340 +
320+
300 F
280 +
260 F
240 +
220 + ’
200 ’
180 - /
160} &
140 /0 04x>+ 7.4186x-72.772

120 R*=0.9842
100 .

y=-0.0147x"+3.3032x + 137.84
R*=10.9679

< G134 G1 production
A G271 G2 production

7% & Production/(kg * 667m ™)

20 40 60 80 100 120
B E B/(m’ » 667m™)
Irrigation norm

B2 ERHESTERLR

Fig.2 The comparison between irrigation schedule and production
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Table 4 The cotton water consumption and transpiration rate under G; irrigation schedule

N HEF ~ W B - i e ~ 28 g~ f&ﬂ pnt
i A G e
Irrigation
amount AT 1EHTA] Start stop time(M - d) 04 - 26—06 - 26 06 — 27—07 - 25 07 —26—09 - 25 09 - 26—10 - 18 04 —26—10- 18
/(m’+667m ) 23} Cumulative days/d 61 89 150 172 172
JiFt Duration/d 61 28 61 22 172
FEK R/ (- 667m~2) R 33.29 57.30 145.54 12.13 248.26
- Water consumption R, 39.68 41.07 155.87 11.03 247.66
AP 75 8 43R/ (mm-d ") R 0.82 1.41 3.58 0.30
Daily average transpiration rate R, 0.98 1.01 3.83 0.27
FEK A/ (- 667m~2) R, 32.79 54.11 145.79 30.91 263.61
Water consumption R, 34.29 46.63 150.64 31.46 263.03
% H 38 B 3R/ (mmed 1) R 0.81 1.33 3.59 0.76
Daily average transpiration rate R, 0.84 1.15 3.70 0.77
FEk A/ (- 667m-2) R, 27.09 49.98 165.75 25.31 268.13
Water consumption R, 31.85 50.75 163.70 24.53 270.83
0 P 2 B 22/ (mm- d =) R 0.67 1.23 4.08 0.62
Daily average transpiration rate R, 0.78 1.25 4.03 0.60
FEKE/ (- 667m2) R 32.26 50.37 159.52 29.79 271.93
Water consumption R, 35.38 56.79 150.83 30.50 273.50
0 P 2 B 22/ (mm- d 1) R 0.79 1.24 3.92 0.73
Daily average transpiration rate R, 0.87 1.40 3.71 0.75
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Table 5 The cotton water consumption and transpiration rate under G, irrigation schedule
b ~ BUE WA ~ I FEAE ~ nh 2 g~ RFF At
& ot o~ no ~ o~ ing ~ H
W HEBW Growth stage Sowmg Buddlng Flowermg. Boll opening Total
T budding flowering boll opening pull rod
Irrigation
amount AL (A A Start stop time(M - d) 04 -21—06-22 06-23—07-16 07 - 17—09-14 09 - 15—10-20 04 -21—10-20
3, -2 N
/(m+667m %) 23} Cumulative days/d 63 87 147 183 183
Jiff Duration/d 63 24 60 36 183
FEK B (- 667m-2) Ry 58.72 34.64 127.31 49.78 271.16
Water consumption Ry 47.59 32.38 106.29 30.97 271.26
100
H 955 1 3R / (mm- d 1) Ry 1.40 0.82 3.03 1.19
Daily average transpiration rate R, 1.13 0.77 2.53 0.74
ok B/ (- 667m-2) R, 59.53 31.08 134.50 50.36 275.47
% Water consumption R, 58.97 44.97 118.40 52.87 275.21
HP 2R/ (mmed-) R 1.42 0.74 3.20 1.20
Daily average transpiration rate R, 1.40 1.07 2.82 1.26
KA/ (- 667m-2) R, 51.25 34.07 128.47 47.88 261.67
60 Water consumption R, 55.23 29.65 132.21 42.54 260.34
H P25 3%/ (mmed 1) R; 1.22 0.81 3.06 1.14
Daily average transpiration rate R, 1.31 0.71 3.15 1.01
kB (- 667m-2) R, 42.61 42.66 128.32 39.35 253.69
Water consumption R, 42.30 41.88 130.81 36.47 252.21
40
H P28 %/ (mme d ) R; 1.01 1.02 3.06 0.94
Daily average transpiration rate R, 1.01 1.00 3.11 0.87
Fo EREBMEFEFENREXLRSN
Table 6 Analysis of benefit relationship between irrigation quota and production
. wE ks Es =i sty s .
C '17 Lateral tube Irrigation quota Trrigation amount Yield Increase yield Increase R ‘ I
ode layout /(m’®+667m™2) /(m*+667m~?) /(kg'667m’2) /(kg'667m’2) / % emarks
G -1 20 100 316.78 45.48 16.76 20 kb 15
G -1 R; 15 100 271.30 61.18 23.94 20 kb 10
G -2 10 80 255.60 15.70 6.14 15k 10
G, -5 20 100 321.74 50.64 18.68 20 [t 15
G -5 R, 15 100 271.10 62.84 24.27 20 [t 10
G -6 10 80 258.90 12.20 4.71 15 kL 10

(3) FEHE MK R = B RE I

413 LA LB W 5 T s
T 7= S K i 2 R 2O R MG 95|
(R*>0.96) , #EWEE & 60 ~ 80 m’+667m ™ >LL T, ™= 5 15| % 1
T EE RGN 2 (F =10.51, P <0.05). £ ; 255) YOO 27142 198,02
WIHE/K 5 60 m® - 667m ™2 LLF = i B /K i 5 L 2RI &; 2351
s 7K 60 ~ 80 m?+667m ™ 2HE E 25 2% 5 K 90 m® - LT 0 w0 (;o~ 80 ~ 100 120
667m ™2y Jfs bt P KPP AT 320 kg 667m ™ o reatonnom

PLE o DA R T AR AL AL AR AL B S B K
W1, AE B WIHEIK 3 ~ 4 YK, HEK 20 m®+667m ™2, T K -
60 ~ 80 m®+667m ™2 T I HER AL AT = = B H

—

B AR

B3 EHHEKESFEXR
2.3 The relations between irrigation water volume

and production in the boll stage
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(4) WETK B3 7= A5 I

55— YR K (R s ] (FE B85 0 L AR 013 ™)
X7 a1 R WA Gk B B E K (F =32.4, P <
0.01) , T P A 78 0k 1y =K A 34 77 1 et 25 S N i (
=0.03,P>0.05), H-ZPI 9 H 4 HFE/K 27 mm,
e — RHE K R SE i, FEOK A K 18 m -
667m ™2, 7E 40 ~ 60 m’ - 667m T W & g LK, 1
U AT Ui 565 — YR K ECAE T AE 90 39 FF B 11 38 7=
42 ~ 91 kg+667m ™2, W4l 18% ~ 58% ; B WIHESS —
YOK B2 7 263.7 kg 667m ™2, H T AE W) I HE 46
—WIK B P 66.57 kg 667m ™2, 14 1E 33.88% ; {iEK
SER 60 m® - 667m ™21 V-2 7= 1 256.78 kg 667m 2,
FEHEIE 2 A5 40 m® - 667m ™ 2[4 77 54 kg- 667m ™2, 1
i 26.63% . 45 F W], A AL N = w0 IR S
S — YR K B[] R TR o AR 5V 25 5, 3
W WTF LGRS — UHE K ) 7= 1 KT IR AE I T R 2 —
UHEIK (R 6) o WL, 57— YR THEZK I I [] 75 BE 75 40 L
A,

I 2R AV S J5 — UK Bt 22 5 A s —

YOK BN & (F=9.6,P<0.05), Ji%E%5
£ 80 ~ 100 m’ +667m ™23 Fil N , e Ji — IR THE 7K e ()
R RHARE, 77 273 ~ 316 kg 667m ™2, 7ENE £
Je I e B A 255 ~ 272 kg -+ 667m 2, B R A
100 m® + 667m ™ 5 Fr WK 7 2 ek 224 A de Je —
UK B 77 8 312.82 kg 667m ™2, bk 2 b 5 1A
W Ja — WK B 88 P2 41, 62 kg - 667m ™2, 4 IE
15.35% ; HEWE SE #0180 m® + 667m ™22 77 i 278. 07
kg*667m =2, B477 20.82 kg 667m ™2, 11i{ 8.09% . W
Tl T A [ T 0 e 2 4] B e J — YUK
()5 #4 7= & 295. 45 kg + 667m 2, 4 77 31.22 kg
667m ™ 2H81iE 11.82% (F 7). X EH —IK MG —
UK B 5K @ BN LR A M NES R, WAF
FIRRAE L E A 2 | U R K T TR AL, e E
TRAEA, B AE 0 SR 3 2 AR R AS I &
TE UK 53 TCRERE , MR AEAS BEF T LA, b SBT3
AT HE G —WREEAKRNTE 9 H A4S i
AiE, 48 H2S HE 9 H 6 HA KT 20 mm A 5L
R AR AT /D — IR HE K o

R7T FE-RMRRE—REKER 200
Table 7 The effect on yield by the first and last irrigation time

HEKIREL T 7K [E] HEWE 4 FER 4/ (kg 667m=2) A B
Irrigation Irrigation Irrigation amount Yield Increase
frequency time /(m*+667m~?) —E=4T Ry —EM1T Ry /(kg'667m'2) /(kg'667m'2)
N 60 234.80 236.20 235.50 42.57
FFAEWI] Early flowering
Bk 40 156.20 158.80 157.50 18.07
The first A 60 273.67 282.46 278.07 57.50
P Budding stage
40 243.67 252.46 248.07 66.57
100 271.10 271.30 271.20 41.62
221 Boll opening
BE—%k 80 258.90 255.60 257.25 15.35
The last sy 100 315.51 310.13 312.82 8.09
Initial bollopening 80 282.46 273.67 278.07 31.22

2.3 FTAKRBFEHE

JEETT TR PEE AT A A S 7 e B R Z ok
LR > 0.9 AR &, S B MR Bk AL 115 o
-667m ™2, 77 e 323 kg 667m 2, HE WL K 2E A 2. 81
kgem ™o FRET I A A i B K R o
T, EK E A 20 m-667m ~2A HE 15 m® - 667m ™2 [y 4
75 16% ~ 19%; H 10 m® » 667m ™2 {14 7= 239% ~
25% ,HEZKE R 20 mr' - 667m ™21 Gy JSHE WL -1y
FEhE 289,55 kg 667m ™2, b 10,15.20 m’ - 667m 1
Gy JEHE L) B2 SF- X8 77 S 55 25.69% , Uit W #E K o
B 20 m® - 667m ™ 2 BT T A AR IS 5 1A AR
FER . HEZKZE AR 20 m’ - 667m ™ 2B, 7 it A VE /K R BL
HYXE I N, HEAK 3 ~ 5 RIESHEK 2 RN IS 7™ i

F 00 12.09% ~ 28.97% ; HE/K 4 ~ 5 IALHEIK 4
R SRR WA 12.5% ~ 14.81% 5 17K 5 1K
BEK 4 RIMG =N B 2 38R A 2% 24y, Ul B
4~ 5 YCHE K FE S SR B IX A A A v e T
B, BEBEE R 80 ~ 100 m’ - 667m ™ 2 F- 277 i 312.
82 ~319.26 kg*667m 2, ¥k E =K (6 8) 3G, 2K
TR B £ R, WE B 2 51 80 ~ 100 m® - 667m 2 Eb
40~ 60 m’ - 667m "> [ FE W, #K = 70 cm B S ~ 10
em, RBEL T ~ 8 A B 6 ~ T BN 1 ~ 2
AN A TG 7R JE B A 3L SR P T I e R A A
(1.2 ARZEAT ) RRAEBEAE T i 7= 45 s MR T 75 ks
KER/NTF 22% NI 6 ~ 13 AN EH 3 MR E.S ~ 10
g AL 1~ 2 g T PR 310 ~ 322 kg
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o 36

667m 21 i1 40 ~ 60 kg+667m ™, HEME 13% ~ 19% ; G,
S HE W 2 TS T TR R 1 HE LA A P A PR 1Y
IR HEAE OGS, fe i T R AE R AT A K .
PIRhBAS B E U R S A S e R TR
WYL Z MR 5 (R? > 0.96) , = /K -0 25
F(F=0.04,P>0.1), =470 T — & W17 B
W=, 3877 1.57% ~3.61% ;—4 = AT FI—4 01T
T WAMEIK 80 ~ 100 m*-667m =2, FRAEIL F] 310 ~ 325
kg+667m ™ >[5 77 K5 Gy ZEHEBE A1, K

4~ 5 YCHETE 2 5 80 ~ 100 m® + 667m ™ 2l 4 = 4.9 ~
5.5 kg+667m ™%, BEHE/INT 2% s WEK 2 ~ 3 RHE R &
i 40 ~ 60 m’ - 667m 2 (I 8 ~ 9 kg+667m 2, HE
3% ~4%(F 8) o FTLAE N IHHEMIEIE R — B
P 4 FTVEY e — 2 B HIHERE 3 1T 1E P R
AL DA A SRR 7, — 48 AT AT A
Ry 2, BAF R EE AT PR 80 ~ 100 em, B
FAE BRI D 33% ~ 50% , S T 5Bk X T i
THERRAE Y 7K 255 PR T g =X

R8 TRAERFNEFUTETHERLTE

Table 8 The cotton yield under different irrigation schedule by drip irrigation under film

Gy G
THE I 5 TEAK OB 774k Yield/ (kg:667m™?) T S K B it Yield/(kgr667m™2)
Trrigation amount Irrigation AT T Py Trrigation amount Irrigation —EEAT BT T
/(nr*+667m™?) frequency R R, Average  /(m*+667m™?) frequency R R, Average
40 3 158.8 156.2  157.5 40 2 252.46  243.67  248.065
60 4 236.2 234.8 2355 60 3 282.46  273.67  278.065
80 5 258.9 255.6 2573 80 4 315.51  310.13  312.820
100 16 271.1 271.3  271.2 100 5 321.74  316.78  319.260

TR X KA A AR AL & WA KT 10
~ 25 mm FIAG R K, %+ 3K 4 K AR A K R
AR, U R ARV E Y s R, YA
A BIFEK KT 10 ~ 15 mm BFFERFEK 3 ~5 d, K
F 20 ~ 25 mm B IER —400EK . R IR HERR AL AT
R K AR R HE K i 2L RV E PR E AR 2 58K 73
(R K, T R JRHFAE 50% ~ 60% LA I, fE ik
TRV AR E , AR TRIRZN 5K 3R A,
R TR ESRAERK & T R FEER, K
T KA R ORI I ‘BT 1 T K G A TR T, AR
WM 2 3K AR TE 45% ~ 50% L) b #5550 T 8
FRAER I T A AR e T 45 R G550
LRI BE AN AL BT, BT I A % 7K K T 20 mm,
TS OMEFFLE 45% ~ 40% DL R, AT B IE VY o
TR L AR & 5 1 T

FEE T VEE AN AR IR I 25— UOK k22 A
G —UOK AR IATE K 2 ~ 4 R, 2 E AR K 4
~6 UK, HEKE B 20 m® - 667m ™2, E % & % 80 ~ 120
m’ + 667m ™ [ R 1 B2, S PRV IR 254 T 19 K
R E A S, PR T K 310 kg 667m 2L Bk
S HEME K A2 7R A A 35 2.8 ~ 3.0 kg 667Tm ™3, I
IKAF T BRIFAERIAME T 60% , AR AL 7E 45% ~
60% Z 7], it 2L = R AT IR T 40% ~ 50% LAT
FEE RV LK A3 R AR SR K RAR A K
TR, A BRI R K B2 R, 38 B35 /K s 2k H
o TEMN SRR AME I N EA e — =

AT — %8 PUAT (VT8 7 =X, VE G 22 91 80 ~ 100 m’ -
667m ™%, K 4 ~ 5 R, FEKEH 20 m® - 667m ™2 1)
TR B2 AR AR 2 7™ ) e I HE AR 2

ANTR) K SEAEAS [) A IR 7 B i X 1 ) 9 7K
P2 R R R B L 9, mEZRERII(8 A 25 H—9 A
5 H)A 8RR BT 25 mm 8K FFEK KT 20 mm fif
RISR A S UOKTEE G R, BUAE IIVE 1 oK, FE 48 1TE
4OK, S FANHEAK G MR (T A 15 H—8 H
26 H)JTE—KKTF 10 mm A S K IEE WIHE K 4
WBAE B AE 1 UOKIRE 6 YK A
P[] e A 2K B 7K BB sl ik B 7K KT 15 ~ 20 mm B
K 4 YOKBIEE . AR OR S & A O TEAR 48 0 n] 3
WYUK, EH 10 m®+667m 2,

3 e s

1) VEWERE B — 2 BB A O O AR A RE K
W ZERAK, G T RAEMTF 247 ~ 276 w’ -
667m ™23 G, FEFKEIET G HEfKE, —F =
FTm s T — DUAS AT, BETHE 0 2 2 8 o g 184 i, 254k
F 252~ 272 w’ - 667m ™2, FEIKILES HE I E BN
100 m*+667m~2Z#T FFEZE 40 m® - 667m ™2, 535 [1] 5%
FRo EAREBEH T, B MK R — A
b, I R G /0N TR S VR AR AL 7 o Bl /K
FERE IR . FEIKE B 20 m’ - 667m ™ 2R — 4
AT DUA TR TR EAR AL R KR R HE
2 AR 115m® - 667m ™21, A 48 7= & ik 3323
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Table 9  High efficient irrigation program

F47K Precipitation

KT 4 Wk TR S A HEIK E# Trrigation quota/ (m® +667m~2)

N TKAF L

YA /S N W H . .

o Level drm by U Dmslon e e povering andboll  BEZR)
kind year Flowering  Initial holl ~ Iigation - amount gy i (B » TER + TE W Initial boll

and boll opening frequency /(m’667m™*) stage Frequency * quota + quota) opening
pisE TRAF Dry year H " 4 80 20 20 20 20 0
‘Eﬂff%“g F-7K4F- Normal flow year ¥ A 5 100 20 20 20 20 20 0
1c1ent

imigation  7/K#F Normal flow year Eél ¥ 5 100 20 20 20 20 20
system  FE7K4E High flow year 7 x 6 120 20 20 20 20 20 20

e T54E Dry year f H 5 90 20 20 20 20 10 0

?T” ’gl d 7K 4 Normal flow year ¥ H 6 110 20 20 20 20 20 10 0

High yie ] )

imigation  T/K#F Normal flow year A J 6 110 20 20 20 20 10 20
system  FE7K4E High flow year ¥ I 7 130 20 20 20 20 20 10 20

kg 667m ™, FH N (4 WE 7K 43 A= 77 F2 ik #) 2,81 ke
m~3, FEEE HAE 80 ~ 90 m’ - 667m ™ 2L T I, ;g
Wi 491 2 ELER I, 10 BH I B BV K XA AL 7 Ak
P AR  HEE AR 90 ~ 115 m? - 667m A, 7
o VTR A K D%, 15 I o BEK Y R
KTt 7K PR VAR P Wil 22 5 4 T 2K
F 115 ~ 120 m® - 667m ™ 2} 7= 5 il VA Tk 1 P 348 o v
WD BB BE B Bk T AR R 1E R

2) AR IETR K R | e B Be ik AR ™ 5
MRV 7, 3 B YR K, 3K AR R AE 45%
~ 509% 4 _F I AU i 72 KPS R
MIZEHIE—B o BT EAR AL AR RS R AR AE R O
S K], B IRE K 3 ~ 4 YK, H#EK 20 m?+667m 2,
TH 7K 60 ~ 80 m’ + 667m 2 JIE T Vi VAR AL AR A
YR A BRIVE K TR BE o 2 — U /K I (R FE BLAS U
P B B Ja — RHE K N TE 9 A B RISS R A &
iG o MR EE B — AR BRI 4 1T/EY
b — 2 BT 3 A7 /EY B Al D A X RE AR
1R KT S8 T 3 3 T 2 A R Y 7K R A
FH [1) T3 =X

3) LABEME /K A= 7 A g5 Ry B A 108 v A8 TE o)
B R RRESS — Uk (6 A 20 H 247 ), it 2R IR
BE—WOKOO A 1 H—9 A 5 H), MWK 4 &
(7 A 10 BZAEA TG HEK , BEK ] B 15 - 10 - 15 d,
TEKER 20 - 20 - 20 - 20 m*+667m 2,8 F 20 H £
LEEH), 2L F K 6 Wk, B EH 120 m’ -
667m ™ 2PV W BE o AR e 7 ol H AR I R
TR B - RS W) A — K (6 A 20 H 247,
RS — YUK (9O A1 H—9 A 5 H),#4%
WIEAK 5 (7 H 10 H A TFIGEUEK , #EK R RE 15
~7-7-11 d,¥E/KEH 20-20-10-20-20 m’+

667m=2,8 A 20 H AR R), 24T MHEK 7K,
T 451 130 m » 667m ™ 214 T 1] B

2 % X #:
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