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Table 1 Basic soil fertility prior to sowing

+HERE/em 2% /(g/kg) HHLFE/(g/kg) KAk A/ (mg/kg) B/ (mg/kg) B/ (mg/kg)
Soil depth Total nitrogen Organic matter Hydrolyzable nitrogen Available P Available K
0~10 0.42 8.26 35.0 26.3 83
10~20 0.49 7.65 66.4 32.9 89
20~30 0.46 7.08 44 .4 32.0 87
30~40 0.30 5.90 40.6 16.6 103
40~50 0.24 4.24 35.0 7.3 138
50~60 0.25 4.06 51.7 26.6 145
Fx2 HWHEAR
Table 2 Fertilization treatment kg/hm?*
bby A B /I H 1] Rations of topdressing date(month/day) i
Treatment Base fertilizer 06/16  06/24  07/01 07/08  07/16  07/24  08/01 08/08  08/18 Total
N, 64 16 32 16 32 64 32 32 16 16 320
N, 96 24 48 24 48 96 48 48 24 24 480
R 3 HETREEERE RN E 114 140 2K ) I 7 #4546 3 25680 00 i 14 & 8% (P)
Table 3 DPC spraying time and dosage M ZEEH R (T, , A/ E 3 M, BE 3R 1E
g/hm i BITE XU 112 00— 13500 BB Py 52
%5t F 3] Spraying dat th/da Mk ; - = -
. PRI Spraying dete (mont/day) - &4t 2) HiAEHL bW T R B, LE AL R IY] |
Treatment 06/21 07/05 07/17 07/23 Total N e S
T T U117 N 713 N2 EIN LY r TN SIS
F2 8.0 12.0 30.0 100.0 150.0 AN B A —BCRA R IERY 6 BRARAE BB R G
F3 12.0 28.5 600 1600  260.5 BOCE M) MATSE GE A8 )0 IF A B #vE
Fd 16.0 45.0 90.0 2200 3710 I KT R4 105 “C 2435 30 min J& , JEEJH & 80 °C
1.3 MEEHR HET 2 i, T ) B 9 Logistic J7

1)64E 2%, M E Hansatech 23 &) 4= 77 1)
TPS-2Y6CEAL, TERR AL G 0] A1 7E 0] BAE 0] sl
AT B A4k 2R CED B 5 58 48 .67 .78 .100

FEHEATIUG o
SMEMR AR o KM AL ETE 1] H0 46 30)  REAE A |
SREAL AT BRI ok SR AR R 2 B TR
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(A P, I8 2 AR B B 5 A 0, WU« FRRR 25 48 =
SEERE/MREL, 53 R /N N A i BRI 22 A%
(8 RAL K LA )30 2 Hh AR (4~7 A7) 40 2 . T &8
(1~354)30 2%, 3100 4%, H 2R I+ f5 Fr e H 48
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FEi)  HE 3K
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R 56 K I il SPSS19 % 4 9 7 07 22 43 B
% H Duncan’ s B JEAT AL PR ] £ B H A (& 2 K
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2 HR5HMH
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1) RIS 2615 B XA AL G A s R s . 4
FAPUR AL F B il 2 KCE X AR P YT
R0 AL 2N, KA N K AR L P $ e T
17.5% o TERREY AT, 4795 Bie R 1 X P,y A= il b 3%
SR (P<<0.01) , [ B it 07K 145 46 49 e 751 o A o)
P oA 3 25 55 Ny KB N, K- PREIR T 3.2,
NUKER Bl 46 719 B 350 s 38 m, PR B F1>
F3>F2>F4,N, /K ¥ FEH N F3>F2>F1>F4,P,
76 NLF 3 ik ) 5 KA, o4 37.57 umol/ (m%es) . B8 5
W45 MR IR PAFAE 3 22 5%, 2 Ml RUKFE
BILLF3 I P, B , Ny AT N, KSR A F3 5, 4
BIAFL F2 FARI SR T 13.5%.0.2% .40.3% (N,
TR FI16.7% .10.4% .10.6 % (N, /K)o
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Table 4 Comparison of P, of functional leaves (inverted four leaves) in cotton pmol/ (mPes)
ALBE Treatment BB B WAL PF FEACH FF BREYHTIY FB KA LFB 24 BO
F1 31.22+0.15a 32.93+1.75ab 34.48+2.54a 36.26+1.14ab 22.66+2.47ab 13.8140.20ab
F2 28.56+2.51a 33.13+1.38ab 36.48+0.26a 34.40=0.70b 25.22+1.42a 17.40+4.36ab
M F3 30.41+2.71a 33.61+2.25ab 35.14+1.51a 35.00+1.90b 25.73+1.93a 20.53+7.53a
F4 28.50+5.07a 34.63+1.50a 34.60+1.55a 29.02+0.05¢ 18.34+4.90b 15.684-0.64ab
F1 28.40+1.73a 32.54+1.17ab 33.04+2.62a 34.12+1.58b 22.39+4.87ab 13.4242.53b
N, F2 30.14+2.62a 30.68+0.89b 33.1943.77a 36.34+0.49ab 23.67+0.63a 10.7742.42b
F3 29.324+0.72a 32.08+2.05ab 34.04+3.75a 37.57+2.28a 26.14+0.88a 16.894-1.55ab
F4 26.94+1.69a 33.32+2.19ab 36.93+1.96a 31.004+1.02¢ 23.64+0.54a 16.3143.02ab
N NS NS NS NS NS NS
F NS NS NS *x * NS
NXF NS NS NS * NS NS

B PF WAL s FF 846 s FB . BRES AT LEB : BRES F 1 BO ik 28 . WK [R] /NG R 3 R AN TR Ab B ) 22 53 7E «=0.05 7K i
2Rl ar B RTE =0.05 Al a=0.01 /KB ;NS F/R AR # . %5 387, Note:B:Full bud; PF : Prelim flower period ; FF : Full flow-

er period ; FB: Before full boll; LFB: After full boll; BO: Boll opening period. Different lowercase letters in same column indicate significant dif-

ferences between different treatments at «=0.05 level; * and ** indicate significant at =0.05 and a=0.01 levels, respectively; NS means no

significant. The same as Table 5 and Table 7.
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Table 5 Comparison of T, of functional leaves (inverted four leaves) in cotton pmol/ (m?s)

Kb P Treatment W B WL PF AL FF BREYHITIN FB AR LFB 244 BO

F1 7.94+0.25bc 7.8840.33ab 5.154+0.39a 6.3040.63abc 6.02+0.77a 6.4440.30ab

N, F2 6.81+0.52¢ 5.7140.42¢ 4.9940.16ab 5.504-0.02bc 6.50+1.05a 6.8841.82ab

F3 8.66+0.80ab 7.8641.05ah 4.26+0.50bc 6.3040.70abc 6.46+0.82a 7.26+2.30ab

F4 8.1040.58b 8.644-0.80ab 4.394-0.62abc 5.18+0.55¢ 4.75+0.48a 7.65+1.13a

F1 8.5340.60ab 9.03+0.90a 3.8340.30c 6.72+0.45ab 6.70+1.42a 6.9141.00ab

N, F2 8.31+0.71ab 7.48+0.32b 4.444-0.58abc 6.74+1.17ab 6.7041.08a 4.9640.40b

F3 7.83£0.94bc 7.9840.85ab 4.6040.41abc 7.2540.26a 5.9240.45a 6.2641.40ab

F4 9.3540.64a 7.7940.83ab 4.0840.45¢ 5.4240.87c 6.1942.37a 6.2740.69ab
N * NS NS NS NS NS
F NS *k NS *k NS NS
NXF NS * * NS NS NS

ATHA A EAC S AR AL DUAE B AR KO 3 AR TR A
BT AR R AR . ARl EOK T,
W e 0 SRR AN AR & B IR AV B T
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P A 2 N BN AR TR A B T SRR R o
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B s PF WAL s FF B8 AL s FB RS AT LEB AR F 1 s BO ik B8 I [R) /NG B RO A [l Aub B4 ] 22 575 0.05 K P g 3%
B: Full bud; PF: Prelim flower period; FF: Full flower period; FB: Before Full boll; LFB: After Full boll; BO: Opening boll period. Different

lowercase letters in the figure indicate significant differences between different treatments at 0.05 level.
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Fig.1 Dynamic changes of dry matter accumulation and distribution in cotton in different growth periods
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Table 6 Logistic equation and eigenvalue of dry matter accumulation in cotton plant
b 2
Trf;tmcm E(fj::on 1,/d 1/d 1,/d A/d o Vo /(g/d) GT/g R?
F1 y=124.2670/(1+¢!®-1070-0-1001567) 81 68 94 26 3.12 81.83 0.9732"
N F2 y=109.0854 /(1 +¢©-8700-0:0750230) 78 60 96 35 2.05 71.83 0.974 17
! F3 y=118.8236/(1 023500722340 83 65 102 36 2.15 78.25 0.995 2™
F4 y=104.6324 /(1 - ¢1755-0:0655060) 75 56 95 38 1.79 68.90 0.9321°
Fl y=123.4907 /(10463 0-1148%80) 78 66 89 23 3.55 81.32 0.9715"
N F2 y=102.7609/(1+-e!0-59%6-0.085123) 77 62 93 31 2.19 67.67 0.9850™
2
F3 y=121.7496/(1 - e!5-2346-0:0622561)) 84 63 105 42 1.89 80.17 0.979 6
F4 y=101.6080/(1+-e!7-2612-0:0054430) 76 62 90 28 2.42 66.91 0.976 4

TE ey TYIBR Bk, g5z RSN, 45V, T BRI, g/d; 1 TH) B R BRI BRI, d5 1 T Bt BUR IR
BRI, ds 2, T 9 BOPUEE AR BUHEE AN ], 5 A TH BUPE R R e ], ds GT A RFFAEA, 2n T Y BT R T A Bl R R4 1

65.8%,g; R*: M1& &% Note:y: Dry matter accumulation, g; ¢: Time after emergence,d; V,,: Maximum rate of dry matter accumulation,

g/d; t;: Time when the maximum rate of dry matter accumulation appears,d; ¢,: Start time of rapid dry matter accumulation period ,d; z: End

time of rapid dry matter accumulation period ,d; /\z: Rapid duration of dry matter accumulation,d; GT: Growth characteristic value, indicating

that the dry matter accumulation has reached 65.8% of the maximum accumulation,g; R?: Correlation coefficient.
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EAETETLAESON , AN F3 AR Y e A 7o ik 21 e
5L, N,F1.N,F2 N,F4 N,F1 .N,F2 N,F3 N,F4 4kt
PEHRURIE T 37.4%6.0.3%.10.4%6.32.7%6.15.6 %% ,
13.4% .14.7% B H 5 N F2 N F4 b ¥ R ik g 2%
SR
3 3 i#

YEWy A OG  E 2 7= TR A B A
Jiti A Ak 9 e AR VR ) B R O G Re ) 77 AR B
Wiy 80 ARG 25 SR R, 4 PRt FH S0 RE A 4R A
AR FEOLEHER ISR R, XS
At IR S A RARRL . TSRS R KB, A
AT A AT it 28 R 480 kg/hm” B [ 1A
AR Jo 010 25 1 R (HACIUIG 25 SR R W, i A
i 480 kg/hm” B 19 7% 1 18 A7 g F it 280 ik 320
kg/hm?, W] BB H 45 15 Bl i o, R fiff it AU i
R A6 25 18 BORAT R FF R 7K P o BT A B, 3%
AT RN AR AR TEE NG A A B BEAO
ARG, A R TCA T AR RIS b5 1
SR ARG I e R e R A R RO £ R
LA 2 E R ==y N 2 R e W R T e



%5 S A ARG EKF T A XL GG RRE K™ 5 (52 ) 137
R7T BEEFRSEERERZRERTL
Table 7 Nutrient and reproductive organ nitrogen accumulation and change in cotton kg/hm®
AR R LEL BRI WAL BEAEI AT R R i
Accumulation of nitrogen Treatment B PF FF FB LFB BO

110.08+40.90ab
147.97451.02a
102.36+3.53ab
90.14£15.41b
149.75429.85a
125.72+30.19ab
91.0046.88b
91.10£12.8%
NS
NS
NS

97.48439.51abc

122.80£39.51ab
78.8243.26bc
68.92412.79¢
127.924+22.89a

100.854-24.46abc

74.82+6.64c
75.98£12.76¢
NS

*

NS

12.60+1.51b
25.18+11.76a
23.54+2.43ab
21.224-4.19ab
21.83£6.97ab
24.8848.42a
16.19+0.33ab
15.12+3.27ab
NS
NS
NS

189.00-45.76abc
196.064-49.12ab
126.964-28.60d

158.904=10.63bed
231.62430.47a

183.79417.50abe
155.5347.85bed
138.61£11.70cd

NS

Hk

NS

109.06+24.94b

107.54+45.25b
37.234+5.71c
86.4946.11b

163.81+31.26a

114.784-18.24b
82.5247.94b

73.49712.36bc

NS

skk

NS

79.944-22.06ab
88.51480.4a
89.73+23.00a
72.41£5.27ab
67.8120.99ab
69.01£0.75ab
73.014-2.88ab
65.114-4.42b
NS
NS
NS

168.214-10.04bc

154.8341.31cd

181.544-15.93b

144.51-£6.56a
121.704=7.20ab
137.92411.63ab

151.07413.30cde  118.254=1.93ab

200.90£9.32a
146.231+4.47de

121.15230.63ab
108.344-24.61b

151.87£6.87cde  118.254-17.92ab

136.65+t4.41e
NS

*%k

*3k

80.2749.98b
65.244-1.84bc
76.354-17.85bc
71.764-12.81bc
122.63+10.08a
67.04+5.02bc
67.968.59bc
57.38=£5.44c
NS

koK

E

87.94+1.78b
89.59+0.55b
105.194-1.92a
79.30=£0.85d
78.27£0.97d
79.1921.00d
83.90+1.73¢
79.2741.07d

ok
sk

sk

112.004+4.19b
NS
NS
NS

43.4546.32a
31.952£2.30b

24.734-9.10bcd
15.13£2.53d
31.634:5.48b
18.674-4.78cd
17.244-3.29d
27.38=£3.70bc

NS

koK

e

100.06+0.43ab
89.75+8.21ab
113.194-2.78a
103.1240.61ab
89.524-26.17ab
89.67421.90ab
101.004=14.69ab
84.6242.04b
NS

*

NS

F1  34.7244.60abc  79.794-20.08ab
F2  35.6346.09abc  97.714-29.69a
N F3  39.2248.05ab  68.484-5.68ab
F4  31.6041.09bcd  64.2141.10b
i F1  22.7544.53d  77.014-20.67ab
ol . F2  28.0345.86cd  79.95410.85ab
F3  42.874+4.77a  94.3246.32ab
F4  31.9047.23bed  99.214-11.02a

N * NS

F * NS

NXF NS *
F1  33.6144.68abc 73.80419.17ab
N, F2  34.6246.33abc  85.904-29.24a
F3  38.04+7.14ab  62.514-6.07ab
F4  30.4340.96bed  45.544-0.97b
EIAYE F1  21.75+4.71d  68.46+18.91ab
Vegetative F2  26.7945.74cd 71.49+10.46ab
organs N F3  41.394+482  82.16+5.83a
F4 31.2247.23abed  84.98+7.89a

N * NS

F * NS

NXF NS *
Fl 1.1140.77a 5.9841.02¢
N, F2  1.014+042a  11.81+1.43b
F3  1.18+091a 5.9740.86¢
F4  1.17+053a  18.67+0.31a
TR F1 0.99--0.53a 8.544-2.59¢
Reproductive N F2  1.24+0.22a 8.4740.64c¢
organs Y F3 148+0.06a  12.16+1.26b
F4  0.68+0.0la  14.234+3.57b

N NS NS

F NS ok

NXF NS ok
I A it 4 e 23 B AT e RALIF EE S AR AR

2SI B it R N 300 kg/hm? i, B AE T4

SALFERIZE M R AP SR g A4S
RN — B, BV R A I 45 1 TR AR A R
P55 T, {HFfE 4515 MR 38, PS5 T A4,
HA FREES.

TY R RS0 i EEE R ER 5%
,BEME WA . AR AR R, AR R
AL S T SO RS 0 B ], X5 2= 7
SEUUBE TS R B DRI R, B i EUK T (1
I, A T TR S et o (R RN B P 3t 22
I U PR AR TR AR T RO AR . S S

=

R B, HLorBe 2 AR 5 a8 F Y Le s, A A1 T
WAL=, T2 wrge R, B i AU R, T
P PR RS RAR R R, (07 Bl 2 A B Ll
TR AR WG R K 320 kg/hm* i, A 4E
RS RTI] RRE  S  R A AR R
55T o B R Ry T LE A v, 24 R S 480
kg/hm? I}, FAEE TR a8 B AR L T W B BUR 5] 4
i, AR B A B T RO R D AR TR R
WL K S B JOK R SR 7.7 0%, ST
NP A — B, AR 5 SR W, 2
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Table 8 Comparison of cotton yield and yield components under different treatments
e H/(10*/hm?) BB R g ARG/ % B it/ (kg/bm?)
Treatment Number of cotton Boll number per plant Boll weight Lint percentage Lint yield
F1 16.404-0.02a 5.73£0.48¢ 4.964-0.02b 43.71+1.12ab 2041.004213.28¢
F2 16.42+0.01a 7.57+0.10a 5.154+0.15ab 43.71+1.12ab 2795.144153.93a
™ F3 16.40+0.02a 7.27+0.05ab 5.39+0.08a 43.614-0.69b 2803.324+19.67a
F4 16.41£0.00a 6.61£0.52b 5.1940.10ab 45.16+0.64a 2 540.324168.98ab
F1 16.43+0.02a 5.75£0.19¢ 5.174+0.15ab 43.2440.34b 2113.02£124.23¢
N, F2 16.4240.02a 6.63-£0.66b 5.14+0.11ab 43.4740.39b 2425.13+£169.14b
F3 16.42£0.02a 6.60-£0.59b 5.20+0.24ab 43.96+1.06ab 2472.274+97.13b
F4 16.4240.02a 6.53+0.63bc 5.1240.08ab 44.5040.59ab 2443.274255.06b
N NS NS NS NS *
F NS *% * * B
NXF NS NS NS NS *

JHeF B A BN AR AR AR T B R KB
EIHE TR RS x5 R BT g SRR AT fiE
T FA 5 XA AL A B i Ml e . AR R,
W it 206 9 B i, A R B 45 AR i S AR IO T TR
B, kAR = i AR e R R R
IRISE R, 45 Fem i R B 7E F2 F3 /& T, M
Jit R 7K V- A 3 AT A A T R A 7 R v ) 2
= B A, S SR A A

FET T 2045 i e B 4 R 9 T RURE S e sk
e XoF Al A A A AR B R R T 25 R34 3R Wit
R G R T e R AE HAERON, . A SR 61
TR K5 4 A o BAERN, H
N F3Ab 3= i R I, N F2 A Bk 2 (0 — 3 22
SANERE RS IX 2 A BRA R R T AR AR
Kok 20 ThRert h iy P, 5 T, WITRIE TAS 64 B
JE A BA B S RDCE YRR R A 6. 5Ll
B, ARSI 3, B Bt B KT (NG K ) AR AE T
Jo PR FR R G B (i) B R AR R AR 2 I (R0 T
R (NLKE ), HATS LN F 3 4b BR A 45 AR A 55 0 T3
P o BRI, A [F) — it KPS 400 e g it 7] £
9 150.0 g/hm*(F2 i) 5 260.5 g/hm? (F3 7 it ) £
Vet AR AR E T VAR B R, HE G A
AEFRPREE B0 FRES BT t , (H SR 23 77 R0 22 5701
AN P, 5 AR A% 4 A6 W) A4 B SEEAR D, 320
kg/hm® {4 it /K F- L A Wit 4 9 % 150.0 g/hm?, BP
ALK B 7E 5 249 S A 11 [R] B K A5 45 w8 0 B AL 7 = 1
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Effects of chemical regulation on photosynthetic characteristics and
yield of cotton under different nitrogen application levels

WU Yifan', PENG Zengying', DUAN Songjiang', SHEN Yingying',
LI Zongrun', GUO Rensong”, ZHANG Jusong'

1.College of Agronomy, Xinjiang Agricultural University / Research Center of
Cotton Engineering , Ministry of Education , Urumqi 830052, China;
2.Institute of Economic Crops, Xinjiang Academy of Agricultural Sciences , Urumqgi 830091, China

Abstract To explore the interaction effect of different nitrogen levels and mepiquat chloricie (DPC)
on cotton, a two-factor cleft zone test was designed with “Xinl.uzhong 88" as test material , two nitrogen
levels of 320 (N,), 480 kg/hm® (N,) , and four doses of DPC spray of 67.0 (F1), 150.0 (F2), 260.5
(F3), 371.0 g/hm* (F4), were applied, the effect of the DPC under different nitrogen levels on photosyn-
thetic characteristics and yield formation was studied. The results showed that there were interactions be-
tween nitrogen level and DPC dosage on the net photosynthetic rate (P, ), transpiration rate (T,), dry mat-
ter accumulation, nitrogen accumulation and yield composition factors in cotton. The promotion effects of
nitrogen fertilizer and DPC on P, and T, of cotton were mainly in cotton after full boll and opening boll stag-
es, and both P, and T, were higher under N,F3 treatment. The accumulation of dry matter, nitrogen accu-
mulation and lint yield of final reproductive organs in N, treatment were higher than that of N,, and the in-
dexes were 5.6% , 11.32% and 7.68% higher respectively. Under the same nitrogen level, the accumula-
tion of dry matter and nitrogen in reproductive organs, the number of single knots, single bell mass and lint
yield of cotton, were significantly increased with N,F3 treatment, but it did not reach a significant differ-
ence level compared with N,F2 treatment, among which the lint yield of N,F3 was 2 803.32 kg/hm*, only
0.3% higher than that of N,F2 treatment. Therefore, considering the performance of each measurement in-
dex, under the test conditions, it is recommended to apply a nitrogen amount of 320 kg/hm’, and a DPC
dosage of 150.0 g/hm” to ensure a higher cotton yield.

Keywords nitrogen fertilizer ; mepiquat chloricie ; chemical regulation ; cotton ; accumulation of nutri-
ents ; yield
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