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Abstract: [Objective] To explore photosynthesis characteristics, summarize the principle of yield formation, and propose
yield components and photosynthetic physiological indexes, experiments were conducted with super-high-yield cotton in field. It was
of great significance to excavate yield potential and construct super-high-yield cultivation technique system. [Method] One hybrid
cotton cultivar Biaoza A; and four traditional cultivars including Xinluzao 13, Xinluzao 26, Wanshi 217 and Wanshi 315 were
selected as the experimental materials. Leaf area index, chlorophyll SPAD value, photosynthetic rate, photosynthate accumulation and
distribution were measured at different growth stages. [Result] Compared to high yield traditional cultivar, super-high-yield hybrid
cultivar (lint 3 500 kg-hm) had higher leaf area index, chlorophyll SPAD value and photosynthetic rate, all of which had longer
duration during growth stage. Furthermore, the ratio of canopy respiration rate to total canopy apparent photosynthesis rate which
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maintained at a low level at the middle and late growth stage, was significantly lower than that of high yield traditional cultivar
especially at early boll opening stage. Biaoza A; had longer and earlier linear increase stage of vegetative organs photosynthate
accumulation, which led to greater photosynthate accumulation. However, the linear increase stage of reproductive organs and total
photosynthate accumulation and the peak of accumulation appeared comparatively later than those of high yield traditional cultivar.
[ Conclusion] The indexes of yield components and photosynthetic physiology of super-high-yield Biaoza A, (lint 3 500 kg-hm™)
were proposed, i.e., total number of bolls>150x10*hm, boll weight >5.5 g, lint percentage >>44%; leaf area index at early full
bolling stage 4.9-5.2, at early boll opening stage above 3.3; chlorophyll SPAD value at full bolling stage 65.4-66.5, at early boll
opening stage above 64.8; net photosynthetic rate at flowering and boll forming stage 32.2-36.5 pumol-m2.s™, at early boll opening
stage above 22.2 umol-m?s™; canopy apparent photosynthesis rate at early full bolling stage approximately 43.4 pmol-m?s?, at
early boll opening stage above 16.3 pmol-m?2.s™; total photosynthate accumulation approximately 26 345.4 kg-hm™, economic

coefficient no less than 31%.
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F1 FREFEKETHREFERFEMH
Table 1 The yield and components in cotton with different yields (2006-2007)

Gy Al TR A RS EL REE PR K4y Bt
Year Cultivars Experimental spot Plant No. Boll No. Total boll No. Boll weight Lint percentage Lint yield
(10* plants/hm?)  Perplant  (10%hm?) (@) (%) (kg-hm?)
2006 FRA% A 89-14-8-3 15.9+0.58 8.240.34 130.4+6.62c  5.7+0.51a 44.0+£1.54 3213+69.4h
Biaoza Aq 89-14-9-1 15.7+0.61 6.5:0.29 102.1+397f 57+0.45a  44.2+¢181  2557+82.6f
X535 Experimental station 16.3+0.57 7.140.63 115.7+4.56de 5.5+0.39a  44.4+1.34  2778+59.7e
Bt 13 5 Xinluzao 13 55 Experimental station 16.5+0.52 6.7£0.38 110.6+3.54e  4.9+0.34bc 41.8#2.07  2250+60.3h
2007 FRAR A 149-19-2-4 16.2+0.69 9.3#0.41 150.7+6.88a  5.5+0.28a 44.1+2.11 3586+78.6a
Biaoza Aq 149-19-1-1 15.7+0.50 8.840.37 138.245.73h 54+0.42ab 44.2+183  3230:85.4b
X535 Experimental station 15.8+0.54 9.4+0.39 148.5+2.48a 4.7+0.35c 4424232  3074+68.4c
Bt 13 %5 Xinluzao 13 55 Experimental station 15.6+0.67 8.3+0.43 129.5#5.19c  4.5+0.30c  43.6+1.64  2533+88.5f
Brkfi L 26 % Xinluzao 26 149-19-6-3-N 16.5+0.53 7.340.56 120.5+4.83d  5.6+0.46a 42.4+2.60 2850+97.3d
J71% 315 5 Wanshi 315 149-19-6-4-N 16.2+0.65 6.9+0.51 111.74#6.71e  5.5%0.42a 42.2+2.39 2565+106.4f
J7IK 217 5 Wanshi 217 149-19-6-3 16.4+0.38 6.1+0.48 100.1+4.79f 5.6+0.39a 41.9+2.05 2317+85.7g

[ —FIA 7 BERIRTE 0.05 KF b2 B, HA MR TR 22 A B3
Value in same column followed by different letters are significant difference at 0.05 level and that of the same letters are no significant
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Fig. 1 The changes of leaf area index at different growth stages in cotton with different yields (2006, 2007)
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Fig. 2 The changes of chlorophyll SPAD value at different growth stages in cotton with different yields (2006-2007)
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Fig. 3 The changes of net photosynthetic rate at different growth stages in cotton with different yields (2006-2007)
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Fig. 4 The changes of canopy apparent photosynthesis rate at different growth stages in cotton with different yields (2007)
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Fig. 5 The changes of canopy respiration rate and the ratio of canopy respiration rate to total canopy apparent photosynthesis rate at

different growth stages in cotton with different yields (2007)
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kg-hm?, Lt 2 250~3 200 kg-hm™ & 25.5%~117.3%.
BIRA T B HAM KRR, h )5 51d (7
H 7 HD Zidy, Fretimfia) 38 d, Ltk 2 250~3 200 kg-hm™
% 15~19d, BAREFFAEE Vinax N 1 77.1 kg-hm2d™,
B P K, H 2 250~3 200 kg-hm? % 42~57 d, [,

EIRWE BB R REIAF] T 10 056.3 kg-hm?, AFHASE
VTR R R KIS TP 5 94d (7 H 29 HD A&
A7, 15T 125d (8 30 HD Ay, Freiigk (32d),
AR THRIERKEE Vina 0I5 391.2 kg-hm?.d?,
A e BRI 16 259.1 kg-hm?. {2 3 500
kg-hm™? HE 5= M & 5F REOF AR, A 30.8%, Lk
2 250~3 200 kg-hm2 ik 3.8~13.7 N1 43 14, X 1F 2 ik
THhRA AL HAE BRI 1

3 itig

3.1 fRZ A KBS FREHAX ST

T AUE RIS RE I TR AT, AR fe A
TE BT AR PR AN AR R — e Y L, TR e Ao
PGV YT = il N ET O e SR IR A N 2



6 1] FEWIHRAE: B w2 AL

FRFe A A PR T A 1959

R2 AREFEXKTTREALSYRRRS D EHHE

Table 2 The photosynthate accumulation and distribution characteristics under different yield in cotton (2006-2007)

FRAT: BLAIR R BERER TL0T T Vi To P

Yield level (kg-hm?)  Fitting equation TPA (kghm?) (d) (d) (d) (kghm2d?Y) () (d)

ROGEYIR 3500 y=29475.1/(1+272.5¢ %% 0.9951" 263154 80 129 49 393.5 105 112
Total photosynthate 3200 y=22750.7/(1+151.160%547) 0.9902" 200745 68 116 48 3112 92 109
2800 y=16661.9/(1+130.5¢ 7% 0.9795™ 177937 61 107 45 241.2 84 104

2250 y=11485.4/(1+3725.8 105 0.9976™ 121125 65 90 25 304.4 78 57

IR 3500 y=10166.3/(1+131.1e%%%°™) 0.9983™ 10056.3 51 89 38 177.1 70 86
Vegetative organs 3200 y=7306.5/(1+12169.1137%) 0.9989™ 7551.0 59 78 19  251.0 68 44
2800 y=6383.9/(1+520705.0e 2> 0.9803" 70684 58 71 13 325.7 64 29

2250 y=6181.6/(1+40681.6¢ *1°1™) 0.9982" 57840 62 79 17 2335 70 40

AT ST 3500 y=18875.5/(1+8784.5 082 0.9978™ 16259.1 94 125 32 391.2 110 72
Reproductive 3200 y=13577.4/(1+21556.8¢ %) 0.9967" 134235 89 116 27 3296 103 62
organs 2800 y=11495.7/(1+5794.6e %2 0.9983™ 107253 83 113 30 2535 98 68
2250 y=5973.9/(1+2585.3¢ %) 0.9952™ 63285 70 98 28 139.3 84 64

RREAE 0.01 KT EARGHE B E KT Toy To Rt EY BB SR LR R ) G B R RED, Ta RAFEEREL To BB RKEAR (Ve HIL

IS TE], PRI SRR CRZ 58 U AR S ) 90%)

“**”means significantly at 0.01 level. In linear increase stage for photosynthate accumulation, T;. T, were the beginning date and concluded date, T3 was the
lasting time, To was the date appeared the highest velocity, P was the active stage of photosynthate accumulation (accomplished about 90% of the total

photosynthate accumulation) respectively

AR R T S B0 U w A s R e,
2 550~3 000 kg-hm? w77 1 4E e A i AR B0k
3.9~4.4, AEHBL 45, AW A @ BN
FURE AL Rt T AR R E ) AR A 5 1T A4 R — 3L
Wb L 26 57k 3 2 850 kg-hm?, o K AR
A 4.5 Fedh, )T G 315 5 R A A 5 5.2
fidi, FERALK 2 565 kg-hm?, BoHikiih 26 5 R %
10%. 1 A A Kb Aq M TR BB 34 4.9~5.2,
fu] 5B 3 500 kg-hm? LL_E(fd i 7 AKF, Xal fig i
FH T 2% AT b P ) 2P A AR XS I FE2 BT LA 1 R 47
Bt AL R, AT HRRR A Ag IR R AR
UEEA B A T AR OB i AR RS, A
HRriA ] 4.9~5.2, WIZUWIN4EREE 3.3 DL .
MDA ARG EE TR, %
3 0 6 A A 2 A O B 1 RO, A v e e
H, AEE A AR e T IR Y
Febre X T KPVRUKFECIRORF SR, e SR
BRI RS N R AR, EEE
REAC SRR AL 2 385 2 1 Ol G 2 T T A OG
PE, SRR 2N SRR & B S R AR
BB EAGR R W, MR m T a s
RO AR A, HAEE R A
TR RO RETT I OCRE, A IEKOG A DRe .

TR A WA R BT T Fefll. 23S HbRAY Ay BERE S
PR w7 IE R TR E S m i s s o i, RE
T E AR AT .

VER) =it 5 RO & % 1 0 R BRI 1 e Ak
HH R, AR AOL &R i~ 2 B3
RIS, w4 PR W1, 3 000 kg-hm® A 4E
TEAE S 0B WL B KA 34.1 pmol-m2s™?, [k
2 250 kg-hm? 11 050 kg-hm2 K464y 51l 33.3%.
92.8%. AWIFIR], ATHIFRAY Ay~ HEIAH] 3 500
kg-hm? DA_E R P2 AT B B A T 0 A4 i U
Alik 43.4 pmol-m?s?, % 2 500~3 200 kg-hm? 5
23.6%~35.4%; EHILU, FrZk A;3500 kg-hm? LA
(76 e FE RO &5 3R A e R 7 16.4 pmol-m2s7™
% 2 500~3 200 kg-hm™ 5 43.0%~113.8%, ix 5 HA4:
B e RF i T I TR R 50ROl e A v
175, 3500 kg-hm? b2k Ay A4 F 1] CRITCAP %
YEFRLE 17%~23%IMER/K T, RERDEYIZ, 8
19.8%, Lt 2 500~3 200 kg-hm? (& 7.5~21.9 N E 43 A
BARMIPIR S FER R T AR B, X g A
HEMBH A S AR . PR R SR — A 2R
Al
3.2 WFEAZHMBEFHAEYRERS HEHHE

PR U R B AR B 5 A T T
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VEORIZRW, 2 250 kg-hm® A FHEEAY AR 25 KK
WA 250.2~254.3 kg-hm?.d?, MAEWE 12 657.7
kg-hm2, Ze5% 240 47.9%57; AR 3 000 kg-hm™? 7
M HUBEAR Y SRR Bdpe K1 K3 %l 315.2 kg-hm®.d™
KA, WA 19 747.8 kg-hm?, 45 2% 36.7%,
AWFFERM], 3500 kg-hm™® DL LB R = hr 2t Ay AR
Y AR B KK %y 393.5 kg-hm2.d™, REdE
26 345.4 kg-hm?, 457 #%30.8%. n WL, ZAchibs
A A J5 KR B3R, BRI K, SR 3 500 kg-hm™
DAL IR s e Ko R 2 i T R AR R N, s
DEREOEA R . AT BRI B A — 2 T8 = A S 5
AR RAERE, SCEYRRREKR, SRR
Tt 2007 AR R IR LA G, i AR
THeA: AR IR, R EBIEHEMA T R,
FATHIRRA A IRV K 00 REURRAR S i i
A A BRI = )

AH R, FRZ% Ay 3500 kg-hm? LL_E 88 s 7= b
B IR 88 B OGP U AR B LRI ), R
BRI TR . PR B, AR E R DA A AL
P RATARAE T AREE, RSB R e SR . B
RO D) IR AR B 2% B OGS ) T AR B R
K, HRTHANAEKRT, HPGER R
S TR AFDGS T8 SR A ot PR BRI I, X s 8 ™=
FAPAE RS, BRI, 32 LIRS M bR Ag AR B R 2
B e AR AR bR A AL TZE B R, 1T
SREUE W R B A W 7 A I AR B R AT,
PAAR 2 R B RDE IR, IEARUE TIPS 3748 B IE
AR b, SRIOKAE SRS BGE 4 K45 /K I 7]
e, (RIEAET E AR T IAEKRE, (2t
YIRS, WA R, HHT R
AATHEFRAE Ad I3 07

4 ZEig

L H R PR AE S A L, BR e Ag SEBILE e e I
AR B HAFSEIIG, MR IR, Jea e
W, ARTOREWTRR; B SR E AR 2T
AN, BRI, R A S B A K
RIS, ARRECRL, FRREA, HASRAAN
XEAR, BATBKIIE #5710 I, Al 2828 Hi
PR A A4S R SRIBOE ) R A A R 75 X
LA T RERRAT, ISR E 5 RS, JF
RIUKAL A B2 BOE 24 SE A5 K I (] (K i, fRAEAE
JE AT B KA T (edbt e YR Ak s

PG RE AR T — DI I A bR A% Ay I3
VI

T 356 AN ) R A ] 77 KPR A G A AR R
TERRRANITTE, Sl T SEIAATAbR A% A B B
3 500 kg-hm™? [ 5 45 ) A 3 30 32 B & AR BEAR
br: MAARBUF AN KT 150 AN, HAE KT 550,
KAIPAMET 44%; wHHFFR B AR T IHIL 4.9~5.2,
WIZUHNHERFAT 3.3 LL b 435 SPAD {H7E A 1
%% 65.4~66.5, YIZIHVIE 64.8 LL b HLAOGG IS
SRAE T W 2 AR R FR 4 32.2~36.5 umol-m?.s™,
WL T 22.2 pumol-m2.s™; BRI £ 805 B4R T
WA 43.4 pmol-m?s™, WIZUH4ERE/E 16.3 pmol-m2s™
DAL BOLAY A 2RIk 26 345.4 kg-hm?, 45F R
HAMET 31%.
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