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BHMARKTEMBRERBETE . mR
K 5w 53 IR 71 FH B9 %2 i

RER K R HE® EHBE
(LA AR EBE BRI ST/ A ARV R iR AL 53 T LR %, AL 210014 N KgAe 4B, T4 M
455000 * R AN R AAA A Bt/ Al B VR A BA 25 5 4R 7 B S S0 3, B At 210095)

B E T20U4—2205FANFHEEARMNELMTELABEANZ ERILE S EHIERE
KERIE, DL PRI 50° Ak, KA — 28 AT ILABRER B E RN, % 5
(4208 4 A308AM5A10H)MHETE BRAFL2PRUNYH.EREN, MEHE
HER ML A T IR A FMEE, RN E R B, KRS E e R Ak
THRER FLoREKELBE, URFEMEFRHK,4 A 30 BFFLET, B%KTHRI5
NERFREFHNITEILE KO BREERKRIWEAREFRERE, AR ER
B, 1k 6505.9 F12660.9 kg « hm ™, H A4 & BB M4 A 20 BT, WK EE EHEMF
NERERK, ERXENEMRDPEFEABES ,EREHFHEIFAR=ENER 4 A 30 H#HFH
BAK 10.9% ~14.0%F0 11.1% ~14.2% ;5 F 10 H3E 1, B AT DUB A 73 £ B84 % =
HMARBHENEREK ZAELEDENFL ERERG, ERANERRLEHFEE KoM
FAEFERERRR, RARBFERTEER 4 H 30 BB F1% 32.5% ~34.7% %1 35.9% ~
36.2%, LA %G i Z 5001, 4 A30 HEA N AF H W IE T XEEMAEN X EFY.

KGR B, B NREEARERE; FE; &R R

Effect of sowing dates on cotton yield, fiber quality, and uptake and utilization of nutrients
in Inner Mongolia west desert area, China. ZHANG Guo-wei', ZHANG Xiang’, CHEN De-
hua®, ZHOU Zhi-guo® ('Institute of Industrial Crops, Jiangsu Academy of Agricultural Sciences/Key
Laboratory of Cotton and Rapeseed in the Lower Reaches of the Yangize River, Ministry of Agricul-
ture, Nanjing 210014, China; *College of Agriculture, Yangzhou University, Yangzhou 455000,
Jiangsu, China; *College of Agronomy, Nanjing Agricultural University/Key Laboratory of Crop
Physiology Ecology and Production Management , Ministry of Agriculture, Nanjing 210095, China).

Abstract: Field experiments were conducted in 2014 and 2015 at the “Inner Mongolia cotton com-
prehensive test station” (39°27' N, 105°39" E) in Alxa Left Banner of Alxa League in Inner Mon-
golia. By using cotton cultivar CCRI-50 as material and the “6 cotton rows with 3 dripping pipes un-
der a plastic film mulching” plantation pattern, different sowing dates (20-Apr, 30-Apr and 10-
May) were set to study the effect of sowing dates on cotton yield, fiber quality and nutrient uptake
and utilization. The results showed that as the sowing date delayed, the development of cotton plant
was delayed, the yield forming stage shortened, and the mean daily temperature of boll deve-
lopment reduced, but the harvesting density increased. Sowing date influenced the biomass accumu-
lation, fiber yield and fiber quality, it also influenced the absorption and distribution of N, P and
K. Among the three sowing dates, the biomass distribution proportion to reproductive organ, nutri-
tion (N, P and K) accumulation, lint production efficiency of nutrient and yield were higher in the
cotton plant that was sowing at 30-Apr, the seed cotton and lint yield were the highest which could
reach up to 6505.9 kg - hm™ and 2660.9 kg - hm™, respectively, and the fiber quality was better
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than that of 10-Mar. For the plant which was sowed at 20-Apr, harvesting density, biomass and nu-
trient accumulation were the lowest, although economic coefficients of biomass and nutrient were the
highest, and the seed cotton and lint yield were respectively 10.9% —14.0% and 11.1% -14.2%
lower than that of 30-Apr. When sowing at 10-May, cotton could avoid the low temperature during
seed germination, but mean daily temperature during boll development were the lowest, although
biomass and nutrient accumulation were the highest. The economic index, lint production efficiency
of nutrient were the lowest, which leading to the poorest fiber quality, lowest seed cotton and lowest
lint yield which were respectively 32.5% -34.7% and 35.9% —36.2% lower than that of 30-Apr.
These results suggested that the optimum sowing date for cotton planting was about 30-Apr in Inner

Mongolia west desert area.

Key words: sowing date; cotton; Inner Mongolia west desert area; yield; fiber quality; uptake and

utilization of nutrient.

FEAE TR E A LB Y, 7 E R & b
A HEEHAL AR, BEE FEAR BUAAS Wi 4 5 5 b A
b S5 P TR TR B Yl 3 SRS X1 A AR T R %
ARV, TR 35 DX R A A RV P i B
FRAERIE AT 4™ 7 v LA /N TR e, 2 Ji 7 A AR X
P ARARACFIRE A B 1 A AL 7 i 2k 3R AR
AL 2 J i 5 it TR B [ 0. g A o T 260 A 46 77 Ml
faRRE & | 1 ZRULAE N 52 iy [ TR DXV 3 i 1 A DX
FEHTAR DX R 2% X R R i > 1 R, T AR
KOECAFEEE, T2, /EY R ERD &
i B 0 A A A AR R o, A i
DX HE AR P T 0T AR AL 7l n] 5 % Je AT F 8

3T R AR AP A 7 v 3 A R DRI R Rk
TRV TR TN P R A T EAR R RIS TR
T AR AL TIN5 AR AL B AR AL
REDT RIS SRR AR TR AL A 4
AT AR G BRI PN R TR XS
MEA KB 4 AR NAIE 10 H LA &R
kR AR, 7™ T 5 I A AL R B e RN b A
K, 3% 00 R R T LR XUV A SR IR (E R %
P, A= K 0 4 0, I R URAS I, MR AR I A IR
25 5O R il T 40 R i b XA e BB U
FEEE B A ERAE I, 0T N S P R X AR A
FEHAEEE Y.

VEI 7= AR 10 A i A w4, i 2B 4 i
1) AR DL R W SON 3L Dong 251 7R #0 = £
R 25 F RS R T, ™ B A2 ™ 100 kg 2
I I A ) A ARG 7 FE 7R3 20.69% . ik L 4512 A
AT FIR T Ui DX B F 55 6 B, M A6 A 3 s 300 A
TE IR R X i B A EEAEH 2
A PIIRAE T % X K R A 7= 1T R R

{EUR ST NS PU ARSI T XA AE IR 70 IR i iE 5
HOEHED T A R RIS AR AL 5 b BUE
5 IR BIWTE v oA UL ARE .

ABIFFEIE T N SN P 5 X Rk A 25 5%
7, LURIZEAR © sPAR AT 50 S 4k, 1508 A [R] 46 400 b
H AT TSR AR AL | i T B R T I B
i, 5 B R AR, DA PN S PR S D A
FERI A P S A A

1 #RExFZE

1.1 kit

T 2014—2015 4EAE N 5800 F IR X B 7 3
S AE T 22 BN S MR LE & SC B (39°27" N,
105°39" E, R 1191 m) #4735 [H A7 T 5 22 A A1l
UEPY R I 2 8 TR KRl T 525005, 9176 H IR
MO ATHZEI10 A LA, XFHM N4 ATHZES
H AR H 588 Fbii+,0~20 em 123+
PRI PE T L 1.

HRAE RIS, < AR BT 507 S N5 P R i IX.
(38 ELHLR AR AR R A FE LA FR AR 507 sk
IR, SR« — B =4 N AT DR AR L 22 4k 5 4
A HAATEE 66 em+10 em ( FE47+4547) HREE 11
em, AR D8N 2.0 m, M AERE A& H 67.5 kg + hm >
LG Y AR TR, IS 4 H 20 H 4 A 30 H
5 H 10 B 3 MEF, BN 150 m®, B
XABE,3KEL.

SR FH R U0 8 R A A6 4 A5 & T IK 3450
m’ « hm™. B Kl iz % K 288.0 kg N - hm™,226.5
kg P,O, « hm™H175.0 kg K,0 « hm™ , HH 30 Af AR
F181.0 kg N.207.0 kg P, 0, 3 il , Ho A7 W 18 . 45
B YRR ], 3 RIS T 7 28 HATT, H
by A FEAS B it e 224 b R T
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F1 K T EEN B MR (2014—2015)

Table 1 Physical and chemical properties of the tested soils in 2014 and 2015

EY N TN AN AP AK OM pH BD FWC TSC
Index (mg-kg') (mg-kg') (mg-kg') (mg-kg™') (g-kg™") (g+em™) (%) (%o)
2014 488.52 39.22 12.52 66.35 12.82 6.80 1.56 22.22 0.81
2015 499.31 38.65 11.91 65.87 13.01 6.70 1.58 23.74 0.79

TN. 2% Total N; AN #HZL A Available N; AP #RLHE Available P; AK; HEEA! Available K; OM; A ML Organic matter; BD: 257 Bulk den-
sity; FWC . H[A$5/KE Field water capacity; TSC: 423k & 5t Total salinity content.

1.2 ENESHE

S35F 2014 F1 2015 4F 6 A 15 H.7 A 19
H.8HI15H.9 A8 HMI0 A2 HEHMEE, B/
IXFEBLE 5 B, 4% B IR 28 B RAR B 28 B 439 TN
105 CHEA AT 30 min, FFLL 80 CHL+ ZH 5 K
FES KR, DL H,S0,-H, O, 14 i 5 2 S2 3 501 4 B AL
M A A, FAR BRI B Tk T e 4
FrE S B G E e e T 2
TEE/NX FENLPRLE 3 1> 2.33 mx2 m K/NIIRETT
e i SEBRISCIR 25 B FHERAR S EI, B 50 S R/v—3K
FRER I 22 5 T ANAC 43, BRAE B el o T AR 3 3K
5, TRV I 75 A0 AL E A, Ak 59 R AR L AT 4
JB H R A A A 56 0 3K v SR HIFT900 X7
M5 (HVICC A5 .

FEOT AT FE IR AR AE TR S 100 kg B2
e N = /NS Wl (1

(BB &0 R B =R a8 B A (B B0 ) /il
PRA (W B1)

RO ) T2 AR AR P2 8508 = B ™= i/ FEL AR
R (W ) Wi

100 kg B2 55 43 W WA i = A AR % 43 W ALt/ B2
7= x 100
1.3 S WRAEIE G T

K H Microsoft Excel (Hg 4k BREA: 43 AT B0 45 Fn
HFELARS , H SPSS 17.0 Geit i Akt 7 7 22 00,
LSD A K656 Ak #1 [1] - Y {8 1 2 5 I 3 vE. S 50805
FKHTEIZM(E?2).

2 ERE5SH
2.1 FEIWIOHAR AL AR K K R RS Y A

Al

Bl R IR e B R AEIR (£ 3) ,5 H
10 HEEHIT B9 i i) (RERh 2 ) VB SRAEK
A ] (3 205 1)) A AE B 5h 16 .50 Al 133
d, s34 4 A 20 HAT4 A 30 HIGWE 2~3 d
4~5d1~2dM4~6d.1~3dF5~6d, e
FREL R (FFACIN BN 22087) hy 43 d, 4054 4 H 20

HA4 H 30 HIEWIIEK 1 d 12 44288 H R
WA K B R A 1,5 A 10 HIG T2 A1
R 17.9 °C 4350184 A 20 HAT4 A 30 H#%MKE
K12 1.7 C(E1).
2.2 BT AR S S5 H I R

B s e AR K 5 A 10 H B R #4E
PR R SRR T ORI R L B T 4 A
20 FF130 A&, H2 4 A 20 HAI4 H 30 HHEH
YT R IR T 25 4544 1) 5 i 76 47003 [ A7 76 25 57+, 2014 4F
4 H30 H & WIT bR 2R SOBCBOR SR A

x2 BEEKHAHNSKETF(2014—2015)

Table 2 Weather factors during growth season of cotton in
2014 and 2015

W Ak A5 R A
Year Month ~ Monthly average  Precipitation ~ Sunshine hours
temperature ( °C ) (mm) (h)
2014 4 13.5 13.4 245.6
5 18.2 3.1 333.1
6 23.5 16.8 304.0
7 25.1 44.1 319.2
8 21.3 51.5 265.3
9 18.0 22.7 441.1
10 12.2 18.4 243.2
2015 4 9.4 14.3 239.8
5 18.0 3.7 322.5
6 22,5 9.7 289.6
7 25.6 1.2 307.3
8 23.8 0.9 298.9
9 17.1 68.2 219.5
10 13.1 9.6 155.2

3 BEMNBEERKZEHENINM(2014—2015)
Table 3 Effect of sowing dates on growth and development
stages of cotton plant in 2014 and 2015

R T T TS TR T3
Year Sowing  Seedling  Budding  Flowing Boll Growing
date stage stage opening  maturing stage
stage stage (d)
2014 04-20 05-06 06-25 08-04 09-16 133
04-30 05-14 06-28 08-09 09-22 131
05-10 05-22 07-05 08-13 09-27 128
2015 04-20 05-06 06-24 08-05 09-18 135
04-30 05-15 06-28 08-10 09-24 132
05-10 05-21 07-05 08-14 09-29 131
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x4 BEXRBEESERERIE(2014—2015)
Table 4 Effect of sowing dates on morphology of cotton
plant in 2014 and 2015

G /3 ZH A R PR
Year Sowing Plant Shoot Number ~ Number  Ratio of
date height diameter  of fruiting  of fruit  fruit node

(em) (mm) branch nodes / fruit

branch

2014 04-20 57.3b 11.6b 9.8b 21.2b 2.16a

04-30 62.2a 12.1a 11.2a 24.2a 2.16a

05-10 46.3¢ 10.2¢ 8.2¢ 16.3¢ 1.99b

2015 04-20 59.2a 12.4a 10.2a 23.1a 2.26a

04-30 53.8b 11.1b 9.3b 19.5b 2.10b

05-10 51.8¢ 9.9¢ 7.8¢ 13.9¢ 1.78¢

[R) 5 A ) 7 Bk e 7R 22 53 1. 25 ( P<0.05) Different letters within the same
column meant significant difference at 0.05 level. T[] The same below.
2.3 FEIWIRTAR AL T K i b B 5 e

Bl G SRR | S BRSOk 2 B 2 T 4 H 30
HF S5 H 10 HEEWI T WOREEE /304 4 A 20 H#%
WA AN 21.8% F1 46.6% (2014) . 29.6% il 60.2%
(2015) ; AR EUAE AR A A7 7E 25 57,2014 4 4 H
20 HAT4 A 30 HEEMHZ S A RE MR ESTS

x5 BEXMEEFEREARBFN(2014—2015)

J 10 BT, 2015 41 D) Bl 425 3 44 3R 1 R SE R AR,
KPR A AR B DL 4 A 30 HAEW N, 4
H20 HkzZ,5 7 10 Hi KA EAK ST 4 A 20
M30 HiBWHREES AR E HEERTFSH10H
W], e 4 71 30 H AT AFAR RN R Al ™ i f =, 4
H 20 HkZ,5 H 10 HHAK. sb ok, BEE R iR
FEAT AL SRR LL A, B 2878 HFFAR R R AR 7= = 7E 4
H20 HFI30 HAEMEI Z AR E (R EE TS
H 10 HIEWI(F%S).
2.4 FRIAXTFERUALLE 2 i 5 5 )

H12% 6 T 3 AR 3R s e /N, WA,
SFREEMAIRT R 4 H 30 H B WM AL LT 4k K BE A
SRR SR AR BT LR S 4 A 20
HIEMZERARE, D EE DT 4 A 20 B4R
W, EBEETS A 10 HEEW.5 A 10 HIEW T £
Ye R RS R HE B, T v RN T 4 L i B 3
AL
2.5 BRI AP B SRR R

A 2 AT, 4 A 20 HEE T Ak LR A4
LB A 1S HZAN) mF 4 H30 HAMS
A 10 HEEW], Z IR 2 Tt 4 H 30 H
15 A 10 HEE B ORAFAR X s i3 i, ek
P AR UL 4 A 30 HIEWI&E,5 A 10
H#EWRZ ,4 H 20 HEE B EAL. A58 B AR Y R e
4 7120 HAT4 H 30 H #5 BH) 25 540X 8 /08, 7RIk
PR =T 5 A 10 HEEW, & 4 A 20 H#E
WIF Y20 28Uk, 4 H 30 HIEWIRZ ,5 A
10 H #51 m K.
2.6 AEHIARARA BB RELS B R

FERR BN A B S ST T R S BRI I B
(E13),Hrr 4 720 HEEWIARMR A BE B0 5 2 7E
8 F 15 H A=A Bl i 1 s 2% L 22 T AR B ALK, 1hi 4
30HMSH10H KW T WAE9 H 8 H A4 FFh B&

Table 5 Effect of sowing dates on yield and yield components of cotton in 2014 and 2015

Fh W WREE  WRE RRRK  BE Kr RWEE BRSR RWRRCR EReR IR
Year Sowing  Harvesting Boll Boll number Boll Lint Ratio of ~ Seed cotton  Seed cotton Lint yield Lint yield
date density number (x10* - mass percentage  flowering yield yield before (kg - hm™2) before frost
(x10 per hm™2) (g) (%) before frost (kg + hm™2) frost (kg » hm™2)
hm™2) plant (%) (kg - hm™?)
2014 04-20 16.51¢ 6.7a 110.1b 5.1a 40.8a 92.1a 5593b 5151a 2282b 2102a
04-30 20.10b 6.4a 129.6a 5.0a 40.9a 82.0b 6506a 5335a 2661a 2182a
05-10 24.22a 3.9b 94.1c¢ 4.5b 40.1b 64.2¢ 4244c 2725b 1702¢ 1093b
2015 04-20 15.07¢ 7.5a 112.3b 5.0a 41.4a 90.4a 5626h 5086a 2329h 2106a
04-30 19.54b 6.4b 125.0a 5.1a 41.5a 82.3b 6313a 5195a 2620a 2156a
05-10 24.15a 3.7¢ 88.3¢ 4.8b 39.4b 60.1c 4256¢ 2558b 1677¢ 1008b
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R 6 IBHANIARTE LT 4E B RN ( 2014—2015)
Table 6 Effect of sowing dates on cotton fiber quality in
2014 and 2015

B B KR B Dok
Year Sowing Fiber

R B LR

Uniformity Micronaire Elongation ~ Breaking

date length index rate strength
(em) (%) (%) (cN/tex)

2014 04-20 28.94a 84.8b 4.72a 7.6a 28.3a
04-30 28.55a 86.4a 4.18b 7.7a 27.9ab

05-10 28.04b 83.1¢c 3.56¢ 7.7a 27.0b
2015 04-20 28.84a 83.3a 4.55a 7.2a 28.43a
04-30 29.01a 83.5a 3.82b 7.3a 28.53a

05-10 27.82b 82.1b 3.40c 7.1a 26.78b

Wk, 5 H 10 HEE T AR R R B E =
T4 720 HF 30 H¥EW,{H5 A 10 HF 4 A 30
HIEW THEMHR B R 2R AR E HEERT 4
F 20 HEEIA. X FAEMASE A B R R4
20 HF130 H#EIAT A WA H0 A R i 7E AR B RN
ZESAX RN, B E ST 5 A 10 I, ok i
YRM A 4 A 30 HEEM A& ,4 H 20 HREEIHRZ,
5110 HHEWIRAR, B A A W AE 2 0F RE 4
H 20 H&Mm e ,4 H 30 HkzZ,5 H 10 H &A%,
2.7  REBIAR R A B B ) S R 5 R AL
R

B SRR MR A2 7 100 kg B2 AR5 245
W I3 53 1 5 25 TH 8, R L 118 5 43 B A A 7= R0

flR(F£7),5 H 10 HEEI N R2E77 100 kg J AR T 2
PRI A AR R 4 H 20 HAB T
87.5%H1 87.3% .92.5% H1 78.4% 97.7% 1 78.4% ,
7T 4 T R ) g R A 7 8 ) e B — 4 U R A1
46.6%H1 46.7% 47.9%H1 43.9% 49.4%1 44.0%. 1t
Ab  FE AR 0 35 0 WO R 5], 4 H 30 H #5589 F A
R X BB AR F14 WA MAC L 97 R KT A 1

3 it it

AR IR ZE HL R, 76 N 52 1k V5 i B8 5 R
“CBE AT LR R E R B BR Y IE Y 4
H 30 HEF, AR BT 50° KRR B B P e e ik
6505.9 kg + hm > #12660.9 kg - hm™, . & & T KT
I E o] AL SRR DX 7 K ST i e g A
2K ULIATE T2 X T A AL 5 7 A
FRAE USRI A T ARG o, Bl G 43R, A AL Ok 2%
JERFSE T, S 4 H 20 HAI4 H 30 HEWF
T IR 1 AR AL R R BRI T B (2014 4F 4 A
24 HAIS5 A1 H 201545 H9 HIHBES) R
4 320 F130 HAEF ISR BEARXTRAR, (H R 5
AR (R RITE D)) B0K (45~50 d, 5 H 10 Hi%
WM 1~6 d) AW H YR AX R (19.1~19.6
C,8 5 H 10 HFEHM 0.9~ 1.7 C) . XA T3
PRSI TR T AR R A

161 8 071
i 14t g 7} % 06l
3 12 §° 6 : Ny
i 2 L3 % g 05
85 10f L Est We 3
B X 8t g par $§ &
T g B B 803
BH 6f me2 st K3
X 2
2 4l Hgl,| g 02r
B 0420 g ——0420 2 —e—04-20
S sl —&—04-30 2 1} —a—04-30 3 0.1 —a—04-30
Z —a—05-10 —=—05-10 M —=—05-10
0 . . . . . 04 . . . . o . . . . .
06-10 07-10 07-31 08-21 09-11 10-02 06-10 07-10 07-31 08-21 09-11 10-02  06-10 07-10 07-31 08-21 09-11 10-02

H #i Date

B2 bk AR A SR AR E AR YR A Y R T R S AR (2015)

Fig.2 Dynamics of biomass accumulation in shoot, reproductive organs, and economic coefficient of biomass of cotton in 2015.

RT BT B RIRU L 6] 5 5 0 BAR & T RLE (2014—2015)

Table 7 Uptake percent and lint production efficiency of N, P and K in cotton plants in 2014 and 2015

o prm 100 kg BRI AT NPoK I A

Year Sowing Nutrient uptake per 100 kg lint (kg) Lint production efficiency of nutrient (kg - kg™')
date N P K N P K

2014 04-20 6.88¢ 2.15¢ 7.44¢ 1:0.29:1.08 14.53a 46.48a 13.44a
04-30 7.83b 2.59h 8.68b 1:0.32:1.19 12.76b 38.68b 11.40b
05-10 12.9a 4.14a 14.71a 1:0.30:1.14 7.75¢ 24.17¢ 6.80 ¢

2015 04-20 7.79b 2.46¢ 9.08¢ 1:031:1.16 12.84a 40.65a 11.02a
04-30 8.20b 2.75b 10.09b 1:0.33:1.23 12.19b 36.34b 9.91b
05-10 14.59a 4.39a 16.2a 1:0.30:1.11 6.85¢ 22.8¢ 6.17¢
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Fig.3 Dynamics of N, P and K accumulation in cotton plant, reproductive organs, and economic coefficient of N, P and K in 2015.
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A R E I H BRI O (E 1) 3R
H S5 T A 2 2 rh B e A 2R B-1, 3-8 RO e
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B DIAASE SRR S804 A B 10 B () 4
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Wi 4 AR L8 A 15 HZZ )R ,4 A 20 H
T kAR s A B E Y IR AR S S A 10 H
T IR MR PR AR R 5 3 i B R Ui 5 7 10
H % 101 T #4828 A AR x5 HFR R A R
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KT ARBFgE 4 A 30 BB T AR A E IR L
R ,4 H 20 HEEWIRZ,5 H 10 HEEBIERAL,
MR B EFEARI 4 H 30 HMS A 10
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A 100 kg B2 A AT WK 35 40 ot i, 3R 03 B
R = R A, 1 4 H 30 HIEW TR0 1EE 37 0
B AR C FL AR A R, B TS 100 kg B2 AR TR
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