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Abstract: Afield experiment was conducted in the oasis region of Shiyang River basin, Gansu Province to research the effect of
alternate partial root-zone drip irrigation(ADI) and conventional drip irrigation(CDI) on soil water distribution, cotton growth, yield
and water use efficiency(WUE). The results showed that ADI provided smaller stomata opening to reduce the useless luxury
transpiration loss, the height of cotton under ADI was restricted under low irrigation level, but not significant under high level.
Results showed that compared with CDI, seed cotton yield under ADI increased by 21.1% with total water use efficiency and
irrigation water use efficiency being improved by 17.9% and 20.9%, respectively. Results also showed that seed cotton yield under
ADI had no significant difference with 30.8% water being saved. It suggesteds that ADI is a practiced irrigation method which
should be researched and applied in cotton producing of arid areas.
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1.1 RIEHER

IREG T 2004 41 4~10 A e HRN 2 R B g A
P epL Bl (38°30°N, 103°30°E) HEAT. X
R 1340 m, JE iy KEtdE T 5500k, 2Rk R
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H I K it 4 4E /K 1) 60%, fE75 K 2 644 mm, [
HEIN £4>3 010 h, >10°C il 3 147.8°C. Hi F/KHEER
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Fig. 1 Layout of alternate partial root zone drip irrigation on

cotton
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Table 1 Accumulative temperature and rainfall at different growth stages of cotton under mulched drip irrigation

Ee=p EEp ] I HIAEH R 4] -1 AEEM
Growth stages Seedling Bud emergence Early flowering Full flowering Bolling Boll opening Whole stages
Az H 5.10~~6.15 6.16~7.5 7.67~7.14 7.15~8.3 8.47-9.20 9.21~~10.20 5.107-10.20
Date

K# Day (d) 36 20 9 20 48 33 166

>10°C FAik 604.68 435.44 203.63 448.68 893.77 242.31 282851
>10°C accumulative

temperature (C)

) 12 0 0 45 26.2 0 83.2
Effective rainfall

(mm)

RESEY & 4.13 4.45 5.18 5.57 4.23 3.19 425
Average  potential

evaportranspiration
(mm-d?)

2.2 TIEKS}MET

YCHEZK 28R 300 m*ha™ () s R E R M4
AFW 0~60 cm 2 K AR R A 2
Pios. AL, BEEREK X S AR KX 2 [a)4F
FEA TR AT e, AERRAEREAN I A K X

JERE K X 2 (BTSSR AT AE A KA B o 0128 5 33
(ADD) AbBE, EKIX 5 IEREKIX 2 B AR TR AT
e, D, LWtk AR 2B FF TR
RIS . W TR B HE (CDD AREE, PR
X 2 [8) - 4K o3 UG ZARFELE [ — 7K P
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Fig. 2 Temporal variation of soil moisture in different root
zones under ADI and CDI
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Fig. 3 Spatial variation of soil moisture of different root zone under ADI
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Fig. 4 Temporal variation of cotton plant height under ADI and CDI
F2 XEHEMENHDEARATHENHFALESRE. ZEBRESKIFIARE
Table 2  Photosynthetic rate, transpiration rate and water use efficiency of cotton leaf under ADI and CDI
Mregi=z 7N LB 52 5} E] Time (month-day) Sy
Physiological index Treatment 8-1 8-2 8-3 8-4 8-5 Mean
plintpuiE S ADI-2 18.95 18.25 19.30 23.89 13.92 18.86 a
P, (umoICO,m?%s™) CDI-2 20.58 18.19 2454 24.82 13.66 20.36a
g ADI-2 6.71 6.08 5.13 5.09 3.74 5.35a
T, (mmolH0-m?s™) CDI-2 7.38 7.17 6.65 541 4.38 6.20a
TALT R ADI-2 0.39 0.46 0.40 0.52 0.31 0.42a
gs (mmolH0-m?s™) CDI-2 0.49 0.52 0.52 0.53 0.43 0.50a
IR 3% WUE ADI-2 2.84 3.00 3.74 4,66 3.72 359a
(kmoICO; / mmolH,0) CDI-2 2.77 2.54 3.69 456 3.12 334D

R BRI AR FALE I R 5 R FEME. F-BEa. b RORFFIARFNE fabr e P<0.01 KFTRFE. K4
The data in the table is average of 5 measurements of leaves at the same position. a, b, ¢ represent statistic significance at level of 0.05. The same as Table4

2.5 REHEMREEMKSFAMERMFME
MRAEH AR (3R 3) KW, ANFALPRI L
RN 7S SR NI 87 95 NI () X I P T e e
Sto MUKEAE AN 150 mhat N, R R HEAE LE,
AR REAL BRI R DS, (H R BEOR B B4 K
TH IR REAL B, KR WIFER/NMEBK S DL R R
R A TR e, MIRIE 7R K%

S, AR AR KR B B s e T A
TR DX ALK AL EE . 4 2 A %8 225 m®-hat i,
AT T AL TR PR ARG v AR AR R e /N T TR
IMARREOC B3 2 5 . B REBLE B, &3
KT AIAR I ) 22 50 0K, A E Rk s T
FUGHE, LR E AR A B v T
WEALFE
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x4 G T WIRREK 7 R AL = BARUK 2 R H
RO, BE SR EAR R K BAEOLT, ACHH
TR TRDRFAR = 52 LA B HEE AR F 2538 340 v T R R 1)
AbER,  PAREZK 7 2T ORF R = S 24 B K S PR KT
. BARKRE, UK TR 300 m*hat (1) ADI 4k
HpE i, CUGEKEFiH 300 m*hat FREE] 150
mha i, 5 EIUR R LG, A AT AR R )
SRR N ATREAC S B D 112, 45 HE KR %
Ry 40%; 1 KK = 4r 0 300, 225, 150
m*hat i, 55 [RSEHEK AT 1R R AT L, A
VEACER I = ] o AR 21.1%. 22.5%. 10.21%.

MR 4 IR AT H AR R R N
IR 5 A A Rl b3 3 2B KRR 2R 20 AT [R5 i

R3 FRIEERNFH THRETEMMIER

Table 3 Yield component of cotton under different drip irrigation

Ne MURHEKEN 150 mEhat i, TRE KBRS
sy T ELAS R HE AR AT — o D, o b
FUH R 5 A 52 20 T, IRR T E AN L
PN, AU KRR #) 300 mEhat i, A EHRHER)
IR A3 AR DX K 3 i H T ) AN YB 15 31— ek 7,
FOEIE S, RRFMEE KBV AR B, RAR
10 AR K R S T B I T R R AR B, AR R EOT
BTG H R 2 2.86 4%, (AR RIS £ 117K 43
FIFEA LR B oA K, AR et Ll S 2 o 1 R
WE. CHURBEK AT, 300 mEhat I, R E I B
Hby b3 K AR, H R R P R
FART A AL T

M7 K E R 7 e AR PR R i 9K BT PR K5y
Irrigation ~ Water amount ~ Plant height  No. of fruit No. of bolls  Boll weight  Fiber length ~ Weight of seed Lintyield per  Lint
method per irrigation (mm) branches per per plant (9) (mm) cotton per plant  plant percentage
(mhat plant (g/plant) (g/plant) (%)

ADI-1 150.0 354.0b 6.13abc 5.07b 6.48a 41.00a 5.07a 2.03a 39.34a
CDI-1 150.0 378.7ab 5.00c 3.87c 6.75a 40.87a 4.55a 1.83a 40.18a
ADI-2 225.0 359.3b 6.00abc 4.67bc 6.91a 41.20a 4.76a 1.89a 35.43a
CDI-2 225.0 413.3ab 5.53hc 4.27bc 6.59 37.20a 4.72a 1.88a 40.00a
ADI-3 300.0 434.0a 7.07a 6.20a 6.55a 40.53a 4.68a 1.93a 38.57a
CDI-3 300.0 407.3ab 6.40ab 4.67bc 6.55a 40.13a 4.53a 1.75a 41.41a

FHEa o by ¢ FIRF—FULE Poos K L BFH
a, b, c represent statistic significance at level of 0.05

R4 TRIGEEXTHRERRERKE. mE5KSARAHE

Table 4 Root growth, yield and water use efficiency of cotton under different drip irrigation

KT IRHEKES FEKE O BUBRIRAE b BETE SAHMORARTIE e KR WUEer  WUE,
Irrigation  Water amount  Total water ~ No. of roots Shoot dry mass per ~ Root dry mass ~ Root-shoot Seed cotton (kgm?®)  (kg-m?)
method per irrigation consumed  per plant plant per plant ratio yield

(m*ha™) (mm) (g/plant) © (kg-ha™)
ADI-1 150.0 338.91b 9.93a 36.35b 3.03b 0.0889bc 2037.03b 0.59hc 1.54a
CDI-1 150.0 358.14a 8.06a 35.65b 3.66ab 0.1058ab 1848.35¢ 0.49c 1.40b
ADI-2 225.0 353.10a 7.60a 35.27b 3.09b 0.0947bc 2301.76ab  0.76a 1.43b
CDI-2 225.0 330.08b 8.79 37.99b 4.53a 0.1242a 1878.82¢ 0.57hc 1.17c
ADI-3 300.0 364.02a 10.93a 39.23b 4.55a 0.1153ab 2524.93a 0.66ab 1.33bc
CDI-3 300.0 379.07a 8.07a 54.02a 3.78ab 0.0729c 2084.90b 0.56hc 1.10c

WUEgr Fl WUE, 53 AR i8R 3 R R FRERK R 28, WUEer=Y / ET., WUE, =Y/ L. Job Y ¥ARR 4, BT odiAst (L oHEH K

SEBRFRKR, T N SERRREK R

WUEEer is calculated as seed cotton yield per total water use, and WUE; is calculated as seed cotton yield per total irrigation water from the following equations:
WUEegr=Y / ET,, WUE, =Y / I. Where ET is total amount of water consumed in the field, which can be calculated from equation (1), Y is seed cotton yield

3 it

Dl £ 22 TR B R B A A K T 3, R

FAMEA AT RE, M AR A SRR

CLE WA A ) A B4 RO R 1 s ) . AR R
53 DX AR MR AT I A — B RR R 8 o AR IX R
(partial rootzone drying, PRD), PRD # A5 T4
W AR B A GO A 28 1) o3 R 6 AR U+ A5 5 I R
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7K 33%~T70%. ZEATEA FI I N U B LRI X
AT IO AEAR 2R 20 X AT R i EE AR 0 4 R ) e ], ) 2%
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SEFIE R /KR FH 2803 380 0 2 v T MR AR s TR
AGEH 300 mhat, TGHE 4 YR ISR HE AL BT R S
i LG R AL B P B S T 21.1%, KSR
FH AR KR 2%y Al 17.9%H1 20.9%;
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KD 30.8%. 545 R D R B R 4r X A
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ik ekt 1 20 o A0 AR AR B IF 5T & A I AR X
TR RESR SAHD K S R R, e R A A4
TRIFAEE . ARG N MR X TRAS  n]
(S 3 v IR I T it & T A N
EHEWE N IATIHER AR, F AR X A2 ALK
BEAR T R AEm Jr 28052, e Al e 3 TR,
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IR WP 0 — 248, (B A R 5 2 R R
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TR AR AT L K B i TRV DX, T o — B 43
b HRIX AT X IR R K 2 B 5 A5 1 ABA
BEZE IS 2 B, RS ALOGH, A LS
JERFE, Ik “F” mzEEs R, KR
R RS e IXTERHEAT FEAUET Blackman Al

Davies 45 A\ J¢ AR M TR 18 A IEAA TR, GESE T3
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M R A IR I = Py E 4 1 R IR SU A R R
W1, KL RORR B SR S I g in . A6 AEAR
[IRE K7 30 A i 7 SRR Bl AR 71
KHEMEN, EFREBEEZ, HEHRrRRE KR
A IFARRIURAE S . X —T7 HE RO K2
() 22 B IR I R R ZE 38 J K, 53— 7 T A
16 B 5 A B PR A A T IS R . KRS
R, ALK B R A A7 A — N (R A
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TR A A R TR 32 A K O AR R TR
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ARRWEBL A AF R AR AAT— M AR A T oK 20 AR
& RXHBMAR A TR S AR A A A
FCRIONARI T T 5RO Rk i 1 PR A S

A RAERKICR S RAEY P 2 Z A IR R K IHAEAR
A 7= e R R AR, 3 b A KT AR AT
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