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Study on Effects of Different Mulched Drip Irrigation Modes on Soil Moisture and Cotton Yield

YU Mei', YANG Jing-song', LIU Mei—xian', LI Xiao—ming',WANG Jin?

(1.Institute of Soil Science,Chinese Academy of Sciences,Nanjing 210008,China; 2.Wulanwusu Agro —meteorological Experiment Station,
Shihezi 832021, China)

Abstract: Tension meters and oven drying method were adopted to monitor the soil moisture contents at horizontal and vertical positions in
field under mulched drip irrigation of different water quotas and frequencies, moreover, the cotton yield was investigated. The experiment re—
sults show that, with fresh water and drip emitter discharge at 1.6 L-h™, excessive irrigation (450 mm )and sufficient irrigation (375 mm )can
ensure appropriate water content in soil layers of 0~60 cm under film, and the moisture contents are the highest under excessive irrigation. On
the contrary, the soil layers are in light—degree drought condition after bud stage under deficient irrigation(300 mm ). Low—frequent irrigation
(10 days )and middle—frequent irrigation (7 days )can make the moisture suitable in soil layers of 0~60 cm, and the moisture contents are the
highest under low—frequent irrigation. Contrarily, the soil layers are in light—degree drought condition during flowering and boll-forming stage
under high—frequent irrigation(3 days ). The water quota and frequency of irrigation all have significant influence on the cotton yield, and the
highest cotton yield can be obtained under excessive irrigation and high—frequent irrigation respectively among different water quotas, and
frequencies.
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T RZ I E KRR ; FEE KRR K, M1k
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cm 24722 8], THFLIENEE 30 cm, HFLHFE 1.6 L-h,

AT 2009 4F 4 A 21 H#EF,10 A 3 HFF

IR ZE 10 A 19 HER, BT 2008 4F 11 A#EAT T
A, BAEFRTR TR TEIN , T L, B
HEHHIK, 2009 4F 6 A 23 H#ELK,9 A 11 HEEK
S5O, REBRK IR K (WK, 5L 031 g+ L),

T
2

PN 25NN SRR, R EEANN AT EON AR
L. 30 ¢ 60 1 30 1 60 1 30 60
T 1 T T

| HEMESHESHE

Figure 1 Cropping model of cotton and layout of drip irrigation belt
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Table 1 Soil physical and chemical properties
SRR e
0~10  10~20 20~40  40~60 60~100
/g om® 125 127 1.45 1.53 1.54
WIH &K &% 1545 1746 1866 2030 1621
FrKE v 009 008 011 011  0.16
H Rk /% 24.3

WisEEHR/g kgt 222 1.41 0.82 0.91 1.00

1.2.1 EMIXH

MRAE BT EARIE IR T A A T RFEKE S5
KR BE R FEBLAR, A YR i3 F) v TR R A 408 3
K, RIS BB 375 mm 3 B VE L 450 mm > B
1% 300 mm, AR E AAL P A HE B R A R 7 do
1.2.2 BRXAH

AL BT SR K R B & A 7 d AR
A5 10 d FRH 3 d(WR 2), ANRISHARAL P A HE W 2
#i¥5°k 375 mm,
1.3 &R R R

XFFALBARR B 3 AKX, FEHH 1A/ A
[, 235 TR ] (T A0 AT ) e A R B (7
B ] BURE 25T 10,20.,40.,60,100 em)#35K J7 1t , &
B 3 HOULIY 1k, SRBURT 4T LR K 53 3h
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Table 2 Different treatments of irrigation frequency
[ZL T A
B B /d
T i Fisd AU P AU PRy AR

i 4-21 E 6-15 56 0 0 0
&Y 6-16 = 7-15 30 3 7 7 3 10 3
I 7-16 7 9-28 75 3 19 7 9 10 6
nt2840 9-29 = 10-19 21 0 0 0
M 182 26 12 9

SEE; HAth 2 A~/NX AR 15d 2 52 (0~10,10~
20,20~40,40~60.60~100 cm) B+, Bt + H # 5 5E 55
WL HHHE S, SR AT A E LSk E . B34
B/ NX FTINS A S KR BCE M, BRI
BT B K '

2 ER5H5H

2.1 AEEREFLIEN TIREAS S RIBETR

EHXAHABETF 0~20.20~40.40~60 cm + 2L K
H1T 0~20 cm T JZ A& KRR IR 2, kAl r= 45
BRI 3.

THOK AR SREBOK B E VI, BRkEEN
FEWEE R B AL BT N Y - B S K Bt K, IR AL
VERTEG LK E IR K LKA
BIBKAE AR5 R FEE R AR RO 2 o7 T R &%
Ab PR AT B T EOK B LA SRR - R
THRZE 0~20 cm MEKEHF A ESEESDE, &
KBS FNH 15.2% 15.0%.13.4 % ; 1% 2 20~40 cm 1)
SAREHTFIEESTESLE, SKESHH
14.9% .14.3%.12.6%; )2 40~60 cm B K EHEF
HESEESDR, FKESNHR 164 %.15.9%
12.9%, F17 0~60 cm W&+ 2 E/KEBA/NFET
FEEKE, BEKEHT 5B T AR, AN &>
BE> R, TEMEEERT, SESKENT
50%~80% H [ FRF/K B 2 18] o Ui BN Rk 2 B 1
I A SR N A KB B NI R S, (R AT
AR EERAG ridn, {Hid B 58 EEAE L,
TIEEKEMIEIABE

3MKELAET, HHET 40~60 cm +Z M5
KE—HRFEETNEEE; AT, E R
AR Y KA e 3R _E AR :0~20 em B
B K EAXERTA B, 3508 1.3%~21.4% , B R
KBRS LE FHFEEATHS R, XFEE
AT : QUM A BB ; QbR A3 IBAE R ZE
KA b T s BE WA 1 HENE B K, KA B R I
BETHET , BEKNB AR LD BERRE T E
TR BIK,

A EFLE B A E 0~60 cm + B S K BEER -
TEHA S B B T g, e rh /b B i A PRV R
B, N EVEIR R MK ,40~60 cm + 21 EKE
TEREAL % 2 K 2 B B AL T3 B A B
W REWERKFTAKIN, BF - KEEEIER
T, Fizsh & 40~60 cm +/2, BT 60~100cm JiE+
BARFRK 34 TERAE WG B R h &K &
B2,

K AR 7 d B, D 2K (3 000 m*-hm™)
WIET, £+ EHEESKE BRI RERZE R
50%H EIFKEZ ], HEEARLTFRETRERE;
B 40~60 cm + 28K FR<10% 1 REURK , 15
i 50 d, H 40~60 cm )& KRIEE 7.2% , B (2
PR EAER ST BB AR, [Fa
BRERE T HHEE, R T ML RZERS AR
FEKBRIXRBIRARME . BT HEMREN FRX SMHE
40~50 cm, /DEFEME T HIEEIERELE 40 cm LI,
ST B X — AR B 7K 43 il o TS B EE (3 750
m’-hm?) Flid BB (4 500 m*-hm?) F & LR EKE

RIKEXENF=LER
Table 3 Cotton yield under different irrigation quotas
i i wEh R LR s LR ORI & &
reg/kg 14.05 13.56 12.92 12.88 12.03 11.43 13.27 14.06 13.50
SE¥/kg 13.51 12.11 13.61

Fils F=6.194, Fyos=5.143 ; F>Foos, R BR) 1978 53 B & R TAR B B07E 53, K vl 8 B0
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Figure 2 Water content variation in soil layers under different irrigation quotas
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KEXAW BT AT RSEES DR, DR
FEWR S AR AR R, AR R (B IE R A K 2 3
T, A7 BE ™5, P37 & (6 735 kg-hm™) B
BETEEMTEEBRLE, ATIEERTH L
BEK B, ERBEER, TERA, EY R
(7 560 kg-hm™) 535 B REBEAH L I 8A B AR =
TE BRI AE 1 K TS B B AR KK
AR E B, TR KRR H 7d 1
FEK AR T M AETE TR K SRS RN IR R A A 72
AR, BT T RS A & (7 500 kg-hm™?)
2.2 AEEKSRELEN BN HERBIETE

PR X AT 0~20.20~40.40~60 cm + 2L K
1T 0~20 cm 2R E/K R ILE 3, A =25
R4,

MEEBEESIR N 3 750 m*-hm” B, BRTERZ 0~
20 cm &K EHEF ARSI IE 0> S0, &4 T
B KB RR 15.0% 14.5% 14.3 %; 1RJE 20~40
em SR BHER M ESTSEF>EM, 24T HFY
KBS BIH 15.7% 14.2% 13.4%; H1 2 40~60 cm
B 7K EHE R SRS E > B, AT
IKEAHH 16.9 %, 14.6%.13.5%, 54T 0~60 cm P
K EEEKEBENFRETRZEEKE, H&/KEHE
75T AR, EEAO AT TE > =40

FPERE B THOK IR Z, WHEKERUN, -
S 7K G it HE YR P T8 B0 S 3 A RIVEG A Ak 3 B 8 5 (]
At, ERSRBENESEY 15 mm AYYRIEEK BRI EE FAE
WA LR R, TR AR BRI K & R
ATHE R AV K R A 7E TR A K B e R R A
BB RIHT—HeHE K s TR K B YR K 2 AR K5 1)
TSR ERFREE, HiEs TEYE EA LS
K&, T K o B shioh iR EL . TEMTEA:
HHAN, AR 1T 40 mm (YR EE K B AE(E 60
cm DUF + 2R BN T, B SR ER R (B
K 14.7%) o (BT RN AR X A3 7E 50 cm IR
JEW,60 cm DI HEFR RS AR, B s
IKERTCE XK, T4 HE K TR 2 SEATHERE T 52

I EKEI KT RIER, EE R T B R
TE50em Z P, HESKERAAREEEREAK
1 9.19%~21.9%,

FEMRTETR K FE B 075 1 —TE 48 1, I3 38 4 =
ARBEMEAL PR T BT 0~60 cm 355 7K 84> B4 K
14.3% 13.5 % 12.4% , B17¥HH 14.5% .13.7% .
11.6% o Ut B VE IR RE 41— e o, B R A R 3 K
Bt N K A A K A, B R
MARBEHEAR R . KRR 3 d R 3 RIR
HKER/DN, FEEKENT 40%~80%H [A1FEK &
Z 8], AFEMIET KRR A FRE T 2R
A, HH 40~60 cm +Z 1K FME 6.2%, 35 10d

HASE R AR, B B — e B, = A5 W T A
HRRBEHFAFEERNIESKE, X506%
W9 i AR AR 1« 3 Bk B S5 HE KRR A K <
B LE A 6 700, A 1 HEE TS YRk VEE A A [RD VB K R A Ak 1
T, EARAERE (1 R - 2d7) Y 38 5 /K SR L AR R (1
W -6d™) ISR . X FER A TR HEIRRAE
BAERMREA M 3R RIS B R KR B AL
BB EAAEZESR . BE U, AR RIEH L
HaA& A 2RIA90, 7 REAS B TE MR LA

JEL DX 2H B 7 B HE R R SIS TS AT (AT . R
AR 7 B e (B3 7 725 kg-hm™®) , X F R H
TG & ER 1.34 g-kg' (13, A HIFITE
FAHSR P AT E 0k , B B SR IR AR Y A 1
43 HERET 0~60 em 12 (4T 25 45 2R mE = TSR
B, B S 0 PR, AR T 5 o AR AR a5 o i
Ah NEMIR AR K B K, MR T vk
B KRR E | T 40~60 cm + 2 AT REF, RE
B K R SRR, N s AT WA B (8] 43 BiE_ SR
KA BT, (AL AR Z KA il o AT
AEFE T AR B AR (SF34 6 900 kg-hm™) , BEE AL
P 7 515 kg-hm )™= 8%, Al GE R K : QR
SR T 2T P Sk R, (B~
LRI Bk A M FE SR A m AL HE; @104 1
R VK AT FEAS BB B R B R T /K B3R, 3 A

R4 MERAN=ER

Table 4 Cotton yield under different irrigation frequencies

Ab & HEA TEA {3 ] {53 (=25 f=2d f=2d
P /kg 13.26 13.24 14.07 12.15 12.58 12.55 1323 13.79 14.66
FH kg 1352 12.42 13.89

Fils F=6.510, Foos=5.143 ; F>Foos, R BUR] 978 53 B3 R TARBE A 078 53, S0 7 B B
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Figure 3 Water content variation in soil layers under different irrigation frequencies
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