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Characteristics of Photosynthetic Production in Bt Transgenic Cotton Leaves
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Abstract: The growth and development and photosynthetic production characteristics of Bacillus
thuringiensis (Bt) transgenic cotton cultivars in transplanting pattern under high fertility, during the
2003 and 2004 growing seasons at the Yangzhou University Farm, Yangzhou of Jiangsu Province,
China. The results showed that Bt transgenic hybrid cotton (CCRI 29, Lumian 15 and Kemian 3) had
higher contents of chlorophyll, soluble sugar, higher net photosynthetic rate, reproductive organs dry
matter weight, and greater intensity for boll setting, enzyme activity of Sucroase from peak square to
peak boll period. They had strong photosynthetic production in whole period. The cultivars of GK 19
and GK 99088 had higher contents of chlorophyll, soluble sugar, higher net photosynthetic rate before
peak flower period; the cultivars (Kemian 4 and Lumian 22) had higher contents of chlorophyll, solu-
ble sugar, higher net photosynthetic rate after peak flower period; the cultivars of sGK 321 and Lumi-
an 16 had lower contents of chlorophyll, lower net photosynthetic rate in whole period. There were
significant correlation between Sucroase activity and reproductive organs dry matter weight, boll-set-
ting intensity, respectively (r=0. 9482** ,r=0. 8699* * ). These results suggested that appropriate
cultivating measures should be adopted concerning with different photosynthetic production character-
istics of Bt cotton cultivars, which contributed to bolster the expression of photosynthetic production
and improve yield.
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Table 1 The leaf chlorophyll content(SPAD)

for different Bt cultivars

AEH/A-H
i (5D 06-20 07-20 08-15 08-30
RAEET 29 41.23cd  46.14c 47.79¢  44.92bc
BB 15 40.37bc  46.51c 48.97c¢d 44, 44bc
BB 35 42.34d 46.07c 49.46d  45.35¢
GK19 42.91d 44.72b 41.42a  42.21ab
GK99088  43.45d 46.52¢ 42. 55ab  43.23b
B 22 36.19 45.87bc  52.85e  51.12d
BB 45 38.21b 43.26ab 53.14e  50.95d
sGK321 39.08b 42, 51a 43.97b  41.13a
BB 16 39.58b 42, 38a 44.23b  40.87a
WM 35  35.0la 42.12a 41.44a  39.16a
HEF{E 3.12~ 2.85" 3.04~ 3.31"

I AFEFE% PLSD KT 570K FFINEEER, TR,
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sGK321 &M 16 EEAN LTRSS HE
E-EHBRMK, MHEXSPRA, &80 R
ZESEEFHO LG EELEREREEMRER
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Table 2 The net photosynthetic rates for

28.19 pmol + m™

WHABEEFAELFEEZER AR TR
i, BEE A E AR RN [E) & R R RERE RS fL gy
BYETH.E LA FEH TREOFL. FER
BB SRR R R LR TE E (FW) AR L 2
B4 AL ERE . sGK321 FI& M AT 16 M A
PR AL BE HEERN AT B EARIRE,
IFERRAS HE (08-15) sGK321 M &1 #F 16 4§13k
# 131. 21 mg » g' A1 133. 17 mg *» g*, ¥t
sGK321 M&MHF 16 1 BEwEE 1k B 77 M W 8255 .
3SAEZ MM BEEEERNEFTHHEN —ER
. GK19 1 GK99088 #& & £ (07-20) Ry i Bl &
KA , I 7E BB A (06-20) 23 HJ3X F) 148. 74 mg
gl F1 149. 04 mg « g7, BRIE G WK F o 4 Br 29,
SO 15 MR 3 5. SR 22 AR 4 54
RRTE B FERE R AL B TS MR B AR, R AL S B B3,
BT DL, FR AR BT 29 B MR BE 15 AR 3 S RUME
MENLERER —HEB FER GKI9 M
GK99088 7E BRAE RT3 HE AR, B W BH 22 IR 4
BRI K AL T R A E %, sGK321 & 7 BT
16 7N FE BT, HX
MR, B LB EESAEBMETE
EREERMTEMELG=0.9482""), HHMH K
HEEEENE AR TAESETHENR
R, FBMHXS#H—FRN, B 072008
R R R B AL R E M 5 0 SRk T B8 (07-20—
08-3DM B BREERBERMIEMR (r=
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Table 3 The sucroase activities for different Bt cultivars

different Bt cultivars(pmol » m” - ') (mg-g')
H£FH/A-H £FH/A-H

R (RO 06-20 07-20 08-15 08-30 i (5O 06-20 07-20 08-15 08-30
FREE 29 29.34d  21.49bc  27.17d 17. 24b HREFT 29 135.34d  124.35d 178.52d  139.1d
2481 15 27.42¢ 21. 54bc 24, 81c¢ 16.76b B 15 138.24d 125.64d 181.47d  146.14de
;35 27.54c  22.88c 23.37bc  17.16b B35 145.58e 125.06d 182.35d 148.19e
GK19 28.19cd  23.49¢ 20. 55b 14. 28a GK19 148. 74e  130.24e 150.28c  130.23c
GK99088 29.84d  22.08bc  21.43b 14.12a GK99088 149.04e 129.2be 153.71c 125, 24c¢
el 22  20.52ab  20.99b 28.47de  22.22c B 22 111.25¢  116.27c  191.58e 152, 68e
g 45 20.41ab 21. 31bc 29, 14e 23.41¢ g 4 5 112.08¢c 112.47c¢c 193.26e 157. 25e
sGK321 21.46b  17.85a 16. 08a 14. 85a sGK321 86.46b 101.26b 131.21b 94.74b
almpr16  22.04b  19.17b 17.12a 14. 26a B 16 88.25b 103.64b 133.17b 95.16b
W 35 19. 39%a 17.08a 15. 98a 15. 64a W 3 5 76.94a 98.47a 114, 3a 86. b8a
FEFHE 2.65”7 2.58" 2.91” 2.64” FEFHE 2.67" 2.51" 2.98" 3.35"

2.3 MAERELBEE(FW)EL
R 3R, AN E T AR B AR B A R

2.4 HAWTEERESER(FW)ERL
RA4RY, XA, 9 M52 H I B RS



23 EAREE 55 Bt R BT BN M FOL &L RME R 131
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BEETFXNR,ELEEZR., SO 2.8 4
5 .sGK321 ME M 16 R TFX . BMELF
By AR ST EEESENERETR.S
B BT R R, e R R S AR
HAATEEESEES 4 MAARE. sGK321
MEMP 16 WA ATEEESEEBNEFH
EAZIE M, MFEHR L4 FXF 75. 25 mg
«g' M 76.26 mg - g'. HHAT 29 BMAF 15 F
A3 SR AIEEESE—BEURR, HE
BB B T 4 B (06-20—08-15) & F GK19 #1
GK99088, GK19 #1 GK99088 7E 5% 7 B i 7] %
HRES BIRT 3 MRS, EREERS K
F sGK321 MMt 16, MU 22 ARH 415
MAEHERESEERENRE, RERN—EL
FBAGME, fn7e k2 30 (08-30) 35 F) 58. 75 mg
gl 59.12 mg « g, MRSHRYE, BB
RS R SAEGE TESREBELENAM
XK (r=-0.9126""), T I, M A o E] B8
MEEAMTEESETENHR, RNMHEXS
ik —3 R0, PR I (08-30) M H AT IS MR &
B 5Bk E R (08-30—09-20) R B 2
BB EFLMAAE(r=-0.7694""), P M K F
A EMERERE AR TR R RS,
®4 AASHHETRERSESW
Table 4 The soluble sugar contents for different Bt cultivars

mg - g

o A BH/A-H

i (R 06-20 07-20 08-15 08-30
HAEEF 29 51.2la 68.67b  69.45¢c  60.28a
BREF 15  52.45a  67.14b  68.75¢  62.32a
MM 3E 54122  68.27b  69.76c  62.14a
GK19 50.23a  60.25a  63.52ab  68.87b
GK99088  51.24a  61.22a  64.42b  69.72b
B 22 57.61b  70.87b  62.24a  58.75a
M 4E  58.16b 69.81b  62.75a  59.12a
sGK321 64. 84c 73.79c¢ 71.21ed  75. 25¢
BEF 16 62.68bc  74.56c  72.34d  76.26¢
YIRS 32 55.65a  63.79a  68.74a  60.22a
HEF@E 254" 2.66" 2.78* 3, 34"
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JENB R s BHR 4 5 G HT 22 7R R TERT &R AR
SEAE 5 U 28 38 I — ELAL T R R T Y R
HRBENERR, BEE A BKTHE S
(R)3;sGK321 MEMBT 16 EENAFH ERE
i tn— E XK LG REMR. G HERD,
HtRAIEEESEAREZRREAZERR/R
Ao HULE N, BRMAE I T # Bt MR A £
7o EA A BERRE 5 Bt M S A TERH
AT —EH 2 B 0 B E % AL F GK19 A
GK99088 76 1 £ BB N HE BE R AL , B 4 S0
BB 22 RINBIERTRS , BIEF G & E
JRARRAE , sGK321 FBMBT 16 65 4 7= MR AUl
AN E T BB .
3.2 AEXARHIENE BIEERERRAEH
Rz 1E
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BUmEEs NSRS RE AHESE TELEE
HEK, B M BA AR 6A 4 7 RR1E 19 5 Bt A 5L
FRAE G A A 7 R A B i Al R AR Xb B
Bt MR 432 Fh, 68 A 7 HE G, {H HE 55 AR KA
HIBUE R R R E R AR RS R
Fror AR SR s B MLEE Bt AT LS A R
WA A LR EREEMAG RO EESR
AERMAEEERKXR LR, R ZEP -5 EE
KEBEGRSARTEREMABEES
A T RE R Y o o 5 R B AT B O AR R AR
HERK. X T24EF WA £ M55 K &
Ao o B i A2 IR 3R] S5 B 5 R L R R R
JeaETRN . B2 EE EERE BtRAR
SFEE AR L E I E R RIFEA, U &
FRERGBBEROEEEEN BETR].
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