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Effect of two kinds of drip irrigation pipe distribution under plastic film
on yield and quality of machine picking cotton in southern Xinjiang

CAI Li-Hua, LIAN Wen-Ming, TAI Hong-Zhong, DAI Cui-Rong, WU Bo, LU Jin-Bao,
WANG Xian-Li, HE Mei-Qiu, ZHOU Long, ZHAO Jing
(Institute of Agricultural Sciences of 1st Division of the Xinjiang Production and Construction Corps ,
Alar, Xinjiang 843300, China)

Abstract; To further improve water use efficiency of machine-picking cotton in southern Xinjiang, the most
suitable drip irrigation pipe arrangement with one film and three tubes under plastic film mulching was explored.
The test was conducted in Institute of Agricultural Sciences of 1st Division of the Xinjiang Production and Construc-
tion Corps, Alar, Xinjiang in 2017. There were two treatments: one was pipe between narrow rows (PNR, drip ir-
rigation pipe was placed in the middle of two cotton rows) , and the other was bias pipe arranged ( BPA, drip irri-
gation belt was placed 10 cm outside cotton narrow rows ). The growth potential, dry biomass, leaf area, incidence
of Verticillium wilt, yield, cotton quality and soil water, transport of fertilizer and salt in 0~40 cm soil layer were
determined by fixed-point and fixed-time field investigation and sampling test. The results showed that the number
of cotton flower buds and balls were significantly higher in the PNR than that in BPA at flowering-bolling stage and
full bolling stage, and they were higher 13.9% and 5.9% ,respectively. At flowering and bolling stages of cotton,

the leaf area and dry biomass of leaves, stems, flowers and buds were also apparently greater in PNR than those in
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BPA, which were 29.2%, 21.2%, 10.3%, 14.9% , respectively. At the same time, the incidence of Verticillium
wilt was 23% lower in PNR than that in BPA. The soil moisture, nitrogen, phosphorus and potassium nutrients
were consumed significantly higher in PNR than that in BPA. The soil desalination were more effective in PNR than
that in BPA. The cotton yield was 14.8% higher in PNR than that in BPA. It is concluded that the system with
pipes between cotton rows significantly improved utilization of soil moisture and nutrient, reduced soil salt content,
promoted vegetative and reproductive growth of cotton and increased cotton yield.

Keywords: drip irrigation under plastic film mulching; PNR; BPA; machine picking cotton; cotton yield;

cotton fiber quality
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Fig.1 Pipe design of the drip system
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Table 1 Status of drip irrigation and fertilization during the growing season

VISR

H# Date(m-d)

Water fertilizer factor 06-14 06-22 06-26 07-03

07-11 07-17 07-24 08-02 08-13 08-20

T 7K I 6]/ b
Dripping time
{I%I7k%§ﬂ1/( m’ - hm’z)
Dripping quota
JitE I/ (kg + hm™2)

Fertilization rate

6 7 6 6

313 365 313 313

0 45+30 60+50 60+50

7 8 5 5 5 5
365 417 261 261 261 261
40+100 30+100 25+100  20+30+5 20+30+5 30+5

R 7 2 Rl 3 FPIRRGRGEIE . 06-22 & 07-24 it IR F + K IC R KB PENE ;08-02 F1 08— 13, Jiti F IR & + K= JC R K

PEAE +B R T ;08 ~20 , it I At TT B KA HENE + B R ST

Note : In the table,the numbers with “+” mean each fertilization amount of two or three kinds of fertilizers. From June 22 to July 24, the fertilizer ap-

plied was urea and water soluble macronutrients ; From August 2 to August 13, the fertilizer applied was urea and water soluble macronutrients and potassi-

um sulfate; On August 20, the fertilizer applied was water soluble macronutrients and potassium sulfate.
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Table 2  Results of cotton agronomic properties

under two different pipe arrangements

A4 5 3 LEXIN EOAE WMEAE
Date( m—d) Properties PNR BPA
06-22 PR/ em 54.7 54
07-13 Plant height 70 67.8
e
07-13 PRI 13.2 13
Leaf number per plant
RBUR
07-13 Initial internodes of 7.1 7.4
fruiting branch
06-22 BB A 6 5.9
Fruit branch number
07-13 per plant 8.6 7.9
MR R
07-13 Flowers and buds 12.3 (3.82) " 10.8
number per plant
08-24 Incidence of 25.34(-11.59) ** 32.9
verticillium wilt
BRI
08-24 Effective cotton 6.83 (3.83) " 6.45
bells per plant
Bt R
08-24 The total bolls 13.46 12.9
number per plant
AN R
09-12 Number of boll 1477 1285
opening per plot
X - A2 Rk A%
09-12 P RFIHE R 4750 4513

Number of greenbolls per plot

WG KO W F PR E , 2 V=4 B 105 =2.776, 10, = 4.604,
5 B R + FORTE SWK P25 B+« FORTE 1%KF
EREE, TH,

Note ; Values in parentheses are the values of i-test; * means signif-
icant at 5% level, * * means significant at 1% level. PNR: Pipe

beween narrow rows; BPA . Bias pipe arranged. The same bellow.

x3 AHAEAXTREERKMHERNERETEYE

Table 3 Leaf area of cotton and dry biomass of different cotton organs with different pipe arrangements

LEXN b H(HA-H) Date(m-d)
Properties Treatment 06-22 07-13 08-02 08-24 09-12
e LA E PNR 10.18 13.65 17.79 (3.40) * 13.04 (2.83) " 8.87
Leaf blade i BATS BPA 10.08 13.32 14.68 11.2 8.14
bR TR SFF AT PNR 9.35 15.79 17.67 (3.37)* 18.27 (3.61) ° 18.39
%Di/g Stem R B AT BPA 9.59 15.56 16.02 16.18 18.05
},ionzss WAL EF%E PNR 0.72 5.72(3.16) *  24.75(2.80) * 37.63 (2.86) * 47.92
per plant Cotton buds flower boll M B A BPA 0.70 4.77 21.54 34.79 46.57
SBTAEYR EfifE PNR 20.25 35.16 60.21(5.03) ** 68.94(4.29) * 75.18(2.79) *
The total dry matter TR BPA 20.37 33.65 52.24 62.17 72.76
BA R IH T AL/ dm FEATAIE PNR 4.54 17.64 22.32(5.19) **  16.26(3.14)  14.89(2.88) *
Leaf area per plant i B A% BPA 4.43 16.47 17.28 14.82 13.63
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Table 4 Change of soil moisture content under the

different pipe arrangements

YEYIAR 22 T2 DR A 9 R ISR 43 3R 47
B, SR R Y 7 B R R H R - K A
R 53 A AR K o Wl 5 AR K ER R AR K
Wit E LAl SR T D S A TR
FERFARTRD , 754 7 A BT A Y 108 DX PG 34 R i BE I A7 458
ZK Ay (B A 4T AL BF A HE 5 K B AR T I B A
B UL AT A B A BERE K 2 1w B AL R, K S
PR,
24 AEBEARTIERSTHER

HRAERT TS ZE R, 55— U HE K BT AR AR AR &
TR A TE L, B AEAR R AKSF- 4 A ¥4 40, 38 57 0]
TE5~20 em TR EZ Bk 3 AT R AR 40
em 12 A 7R T2 R EAT B 7K P 1] - 9 5 Ay
WAL E ) SR I 5T R AR AR AR R
FEMTE 0~40 em )2 LY RN R B R
75% ~85% , IKF- A TE B R 0~20 em' ! | AHFFTHE
RS HER E X AR AT TIRR

H 2 Kb 3 R Y 4R MR o B e 4
HEASAN 2R A B35, SR J5 9 78 47 Ak B 1 285 SR 2
T B SR F TR S, LT AR A i+
SR Bl BIORIER 3 AE D O ) AR R L

mE s Pos, LESREARREETOEE T
i AL, {HL 2 i 25 R EE ) EE TR R R 4K A 0 9
AT R 0~30 em )2 & A BB A W E LT W
EACPE U B AE AT Ak PR A R T R AR G AR i
W, 8 H 2 H S5 R Bon . AT A0 H 5 fw E Ab F
HHEE R 2EEREA 4/, PTRE Hh T RTIHHE A 2

%5 AETEEAHEEMREGENRSHS LA
Table 5 The difference of nutrients and salt in different

soil layers with the different pipe arrangements

#4y tJE/em H 39l Date(m-d)

Nutrient ~ Depth
0 T 2om 0 Date(md) 06-22 07-13 08-02 08-24 09-12
Treatment Depth  06-22 07-13 08-02 08-24 09-12 . 0~10 214 -268 144 -456 317
0~10 1233 1358 14.06 19.08  11.87 BER 10~20 146 -323 -9.1 -350 -21.7
Available N
747 10~20 1508 13.88  13.93 1859  11.58 ,.20~30 6.6 -142 -55 -14  -3.7
/(mg - kg™)
% 20~30  14.61 1471 13.69 16.69  12.16 30~40 5.8 -0.9 18.6 214  -13.8
PNR  30~-40 14.29 1435 14.18 15.18 12.70 S 0~10 0.6 2.4 22.9 19.4 0.4
T Average 14.08  14.13  13.96  17.38  12.08 \ _fbl*P 10~20 8.9 124  -50 -24 22
vaulable
0~10 12.49 14.07 14.60 19.71 11.24 / ke ) 20~30 2.7 6.0 4.6 11.1 -9.7
mg ° Kg
fam 10~20  14.86  14.54 1545  18.84  11.58 30~40 -13  -0.4 6.2 9.7 -1.9
% 20~30 14.87 1545 1520 17.66  12.67 - 0~10 -13  -2.0  28.0 6.7 12.7
BPA  30~40 1468 1547 1504 1643  13.02 A’i]”bl  10~20 93 -140 -133 -12.0 -147
vailable
SEH Average 14.22  14.88  15.08  18.16  12.13 / ke 20~30 120 -10.7 -13.3 4.0 -6.7
mg ° Kg
spigg 0710 -0.06 -0.49  -0.54  -0.63  0.63 30~40 -28.0 -14.7 -4.0 -233 -4.0
g 10~20 022 -0.66 -1.52 =025  0.00 0~10 0.0 -09 -05 -17  -0.6
S Sedbik
B 20~30 -026 -0.74 -151 -0.97 -0.51 Toul ety 1072006 -06 -05 -0.9 -02
PNR- 30~40 -039 -1.12 -0.86 -125 -0.32 /( o Ea,tl) 20~30 0.2 0.0 0.2 -0.2 -0.5
mg ° Kg
BPA .39 Average-0.14  -0.75 -1.12  -0.78 -0.05 30~40 0.3 -0.2 0.1 0.1 -0.4
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AL T AL BE AT WA K R IS A AT b B4 £ )R
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WEICE AE 5 B g Bl IR, AR 4 A G F
52, AR T i B Sl B B R LA PR, 29 10 em
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NEUE R 2 SR TR R 2B, 20
em N NHHEBIE R sl AR A > S s AE B 7K
i 395 AL K M4 B Is 2 BEZ TR
AN [ A 4 5 2O0T 1= 8 v il i A% 2l 5 e A B, JH 22
5 2B A7 A AR I it A R ), AR SR 50 v -
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PO, TBER s M/, 2817 A0 B EURE 23 1E A7 T
BRI 0~30 em + )2 Wl B AL TR B &
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WS B3 29 kg - hm 240 PO, , 174 0~
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BT 10~20 em + 2855 2 WK Tn 5
AbFR TS A T AL SR AL AR 2 XA RO R K T
TR EALEE

PRASCERAE - ) T %) 2 ELA% Bl B TE 30 em
PAPIHOT AR v - R AR IS (A 4T AR ] 10 ~ 30
em 2R T E AL B, T R K TR
A, AT A 89.2 kg - hm ™4l K, 0,

A TAEAY , )2 0~ 10 em )2 A0 & 2
Bifi 5 B I ()b T 0 B A, 2R AT AL B O B i
T B AL, M 10~30 em + 2T BEA N & &
1 E AT A B PR AT B 2 B K R it ) BE
RHE A2 1 5K T AEAR R MR By Y 2%
AT AL 3 AR AE T A L A R AR FH = A B

P DA 430 AT UL, 5 4 A B K 4 IR L AR
EFTIR R B AL A F AR R WA A, ir DL 3R o
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25 ARAGEAXTHREFTEFNRR

10 A ), R A8 3R A 22,2 A4 31 1] S
T, [RIEFHR 50 #500 B8 H Ao R BT, SR
FRAE RS RERIIG J5 AR, 15 31 6 /DX r=a , 1
BCARA U=, KRR 50 AR 4L B EE AL AE AR K2
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Table 6 The cotton fiber quality on different pipe arrangement
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v 5.47 427 . 088 29.53 84.5 7.5 30.6 6.5 80.3
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