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Study on Relations on Photosynthetic Production and Its Distribution of Super

High-Yield Cotton in South Xinjiang
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Abstract: In order to study yield formation and the relationship between the photosynthesis matter production and its distribution
of the super-high yield cotton, a field experiment was conducted in south Xinjiang under natural ecology conditionsin 2008 and
2009. The results showed that the leaf area index (LAI) of the super-high yield cotton increased significantly than that of
high-yield or mid-low yield cotton before flowering. The max LAl appeared at boll forming stage, after that, the LAI decreased
dowly but still kept at arelatively high level until the end. There is a close relationship between leaf SPAD and its Pn, that isto
say, the leaf SPAD of the super-high yield cotton increased fast before flowering, and kept at a high level at the end of the
growth stage. Before flowering, the leaf Pn also increased fast, and had a Slowly decreasing period. The dry matter aboveground
and that of bud and boll accumulated fast and lasted longer. Photosynthetic production of the super-high yield cotton transmitted
into stem and leaves mainly at the stage before flowering, then the bud and boll had got larger transmission amount which guar-
anteed the yield formation. But arelatively larger photosynthesis production still transmitted into stem and leaves in the high and
mid-low yield cotton, this had a negative effect on cotton yield.
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Table 1 The basic field nutrient parameters in
different yield levels of cotton
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[ 8.6 45.4 20.5 148.3
pEFE 112 50.6 23.7 1335

2 AEREAR Y L IR K 450 kg-hm?, iR — 4%
450 kg-hm? i B4 120 kg-hm?, A HLAE 30 m3-
hm2,
1.2 It

I T 2008-2009 443 £ 1 458 B] 5 75 i

IKFEARGFFAT LR £ 17, RAREPLIX 4%
Th, R S A T BEALIE R 3 2 /N
X ,/NX5E 45m, 1 8 m, 1 36 m?, 3 i 12 47,
FEFP 4R 145 m B IR 55, 1T REHCE M (30
cm+45 cm+30 cm)+60 cm, #k i A 10 cm, FE % 7
AW TR, A 3,3 94N, AR S
FE R R R, /NX A2 i Rl e A H
13 WRIB R A%
13.1 RZPERFZ, TERHEHFEKAGS BA
AERVEIX S0E 3 MR, B e e %22 10 Bk, N
HMT45 SR, B 3R IERAEAR AR
FF S R A e e SRS R R R R Y
BEetn, R 31K,
132 HEREE(LADWE , FIFH LAI-2000 18
Vi 2 B ASC e A A A BRI LALL s &
A HATEAE 530, NP AT LA 3] LAI 552
B, Mgk, fEHBREER A S MRS K
LAI-2000 #R3/K-F- U B AE BT 5 cm Ak, B
SO A AME (BIZEAT 84T EAT BERAT ) BOF
PIE,EH 3K,
133 M} SPAD {8 51473 (Pn) lE , F|
JH SPAD-502 &g =AY, 748 sy 10 BRAR AL 25
- 4 2 SPAD B, ] 4 i, & F -l
=EBOEEIE, 7EDE SPAD (1 R FH 27 e A=
TR TPS-2 642 P,

FIAH TPS-2 @t B P, TPS-2 22— AT LU
(] B0 AR 4 it e IR T OG5 B0 ) iz
EAE R R 480, IS, A CO. Fil HO
WeBE 22 S AR EA TR A 38 mT D[]
RO G H R ZEBH A AT MR
CO, MBS A AR AR IR
134 TYHEIE, ERBEEREKEYS, HEA
PR R 6 B R H o i it 25 B8 IR,
120°C 475 30 min J5 80°CHE T2 1HH , FR T,
13.5 Logistic P, H Logistic H L&
AL TP B AR BAR LA, Logistic 7 FILAS
FAOE(E : W=W,/[1+(e*™)] . W WAL B 22
B UNRAE R KR8, a b W, ITFE R B, 4R
H—BHEY¥E L, Y te-ab i), V.=-bWi/4, t
FORT W TR SRR AT 2], HEA Vo, LY
SO FERFEAE, TR B SEEEH 65t t A



518 AN SRR AR AL DB W AR S 2 B AR BT 473

t, 1 Logistic A= K pREC“S" BRI 2k 73 K 3 N Bk,
£ O~ t BRI, T4 AR B 208 LIt
FE t~ to B B P T4 3T s 3R 0 i AR SR e
JUTF 2 LSS T L 25, TR
SRR R SO T ok, W R )
T Woo At=1t, -ty BRI, R EY IR
AR (TR B PG AR TR 7
t-t, TR, GT=-bW,/4x /A t, GT gtk K4S,
IR TYI R A R i O R R R S
65.8%.,

1.3.6 #(# 7097, FH Excel .DPS 7.05 #E47 4>
Mr, 75 25081444 0.05 /K, K FH LSD ¥,

2 HRERM
2.1 AERFEKFREFEMRER

2 AR IR AR LI (R 2) R S R
B AR AL 7 BB i A P SRR R0 e 25 1 22
5, AR EA E 2R, Hih 2008
Al AR AR R B L I AR A

i 4.24% .9.24%; 2009 4EHE e AR AR -8 B4y
AR e AR FER AL 5 10.87%.,24.9%, 2 51k
W EARF . BB > F > PR, %=
S, H2HmasRaT 8, KoaEE5
FE S FREEPE O RV, AN = i 22 [ A o A T 22
S, 2008 A AR AR S R TR A
oA 2R R S I AR T i 2
., 2009 FFl T R MAE T R ENE R
= ARAE A W e 22 5 i e S KR AR A
W JC ik 2 25 5 iR R T, 2 > R i A A
P B R A AR R AR B R
RIS R B E ARG, TRRET 49 EARHFLE 18
i ~22.5J7 ¥k -hm?, 8%k 119 T34~ -hm? LLE
B 6.1g Lk B, AR 41.5%0A | K 1 S EAR
FH(E 135 7 ~18 Jikk-hm?, ili#4% 139.15 14>+
hm2, B 8 i T rR AR BT 49, [FI i = e R IR i, 3
MR R B — B0 T AR A LA I, B4 T 4
REE— 2D SR AL 1

x2 AREFEKEREF-EMHEER
Table 2 The component of factors in different yield levels of cotton
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2008 k= 19.95ab 119.30a 6.15a 41.72a 3060.98a
B 21.15a 98.85b 5.90b 39.89%b 2326.45b
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Fig. 1 Development dynamics of LAl in different yield levels of cotton
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Fig. 2 Development dynamics of leaf SPAD in different yield levels of cotton
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Table 3 The simulation equation of above ground dry matter accumulation in different yield levels of cotton

Vi to 1 t, At GT
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I(kg-d /d /d /d /d  /(kg-hm?
2008 HET Y=19402.1561/[1+g6EB00130) 0.9831" 31400 96 74 117 43 12774.93
BT Y=16906.4494/] 1+eGR0005529) 0.9786"  287.40 85 65 105 40 1113168
G Y=12922.0141/[1+efsemsa0sm) 0.9726" 22442 85 65 104 39 883753
2009 #BEFE Y=30482.4566/[1+gt3p000) 0.9838" 27894 118 82 154 72 2007051
B Y=26283.8205/ 1+e470e006x) 0.9896"  318.06 98 71 125 54  17306.01
AR Y=27745.9999/[ 1+gEee0m2io) 09641 36163 114 89 140 51  18268.75
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Table 4 The simulation equation of accumulation of bud and boll dry matter in different yield levels of cotton
Vm t0 t1 tz A t GT

g
s i LR i I(kg:dd /d /d /d /d  /(kg-hm?
2008  HF™ Y=12181.6595/(1+g0e00EE) 0.9962" 26052 112 97 127 31  8020.75
B Y=7812.2959/(1+€00m008) 0.9946" 18247 108 94 122 28 514384
RS Y =5045.6722/(1+e0s2r0esd) 0.9943" 12464 107 94 120 27 332221
2009 M Y=15602.4680/(1+e8mB0mm) 0.9911" 31444 108 91 124 33 10273.10
B Y=14604.1369/(1+e0m000me0m0) 0.9956” 35774 108 94 121 27  9615.77
G Y=12971.3278/(1-+eli34670125769) 0.9975" 40016 109 98 120 21  8540.69
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Table 5 Distribution of photosynthesis on different stages in different yield levels of cotton kg-hm?
WE ARG AbFR BT W - R -TTIE JRIE - BRAE BRI R - WL
nt 2008 R 1968.07a 897.75a 775.56b -156.11c -178.05b -130.67a
- 791.36¢ 813.22a 1060.67a 186.30a -56.05a -259.09b
i 1094.88b 322.53b 698.73¢c 30.40b -50.51a -130.78a
2009 e 1407.98a 1109.46a 869.89a -2.46¢ -388.01c -302.71c
= 649.05b 1106.01a 494.79 169.39% -103.62b -138.43b
i 673.47b 732.04b 442.85h 445.68a 435.21a -68.25a
2% 2008 fEr=Tas 1611.96a 1512.21a 845.88b 506.23b -110.22a -677.80b
= 1108.61b 1255.25b 1053.62a 737.43a -189.82b -154.40a
i 986.26¢ 469.30c 564.77¢ 751.77a -357.20c -670.38b
2009 T 1151.48a 982.58b 931.01a 663.06b -230.57¢ -183.36b
o 433.67b 1531.82a 973.29a 409.80c -27.07b -110.02a
P 1066.80a 452.75¢ 743.08c 905.22a 805.05a -297.85¢
ey 2008 i 171.90a 780.05a 2307.38a 2797.99% 4224.91a -173.56¢
= 5.25¢ 607.78b 1951.77b 2214.05b 2763.78b -108.39%b
P 101.02b 406.13c 1394.13¢c 1460.47¢ 1383.68¢c -41.01a
2009 R 68.22a 546.27a 2544.45a 4207.83b 5539.95a -322.03c
o 20.37¢ 406.89 2206.78b 4574.50a 5434.86a -162.85b
i 36.79b 307.59c 1160.74c 4523.84a 5129.39b 121.41a

T 77 223 LA R — AR B[R] P KSR AE A 0BT R 42
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