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Effects of transgenic cotton harboring salt-tolerant gene on the growth of cotton
and biological diversity in the field

Zhu Xiangzhen Luo Junyu Zhang Shuai Lii Limin Wang Chunyi Cui Jinjie'

(State Key Laboratory of Cotton Biology, Institute of Cotton Research, Chinese Academy of Agricultural Sciences,
Anyang 455000, Henan Province, China)

Abstract: To clarify the effect of novel exogenous gene on the cotton growth and development, yield
traits, physiological and biochemical indexes and biological diversity, a systematic investigation and
analysis were conducted between the transgenic cotton harboring the salt-tolerant gene and its parental
cotton under the conditions with or without pesticide spraying in 2014—2015. The results showed that,
in the critical period of cotton seedling, budding and boll stages, compared with non-transgenic cotton,
the salt-tolerant gene group had no significant differences in leaf area, dry weight, plant height, leaf
number, the main content of biochemical substances, the number of individual, community diversity in-
dex, evenness index and dominance between pesticide spraying or no pesticide treatment. In 2014, the
number of big bolls of novel transgenic cotton increased by 4.47% and 12.65% under the conditions of
pesticide spraying and the negative control, respectively, but there were no significant differences be-
tween them. In 2015, the novel transgenic cotton significantly increased the number of big bolls by
59.51% and 81.94% under the conditions of pesticide spraying and the control, respectively. It indicated
that the novel transgenic cotton had higher yield potential than its parental cotton. The study suggested
that the salt-tolerant cotton variety did not have a competitive advantage in cotton growth and develop-
ment and biological diversity, but have a good potential for future development.
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Table 1 Effects of the salt-tolerant transgenic cotton and pesticide treatment on cotton leaf area cm’
2014 2015
T2 b B A A
MR A Pe:tiicide i ) Fl %%/ﬂﬁ d Hi Y] i Fl %%/ﬂ;q d
Cotton variety i Buddi owering an i Buddi owering an
treatment Seedling udding bollforming Seedling udding bollforming
stage stage stage stage
stage stage
13018 it 2 16.09+1.03a 79.16+4.58 a 91.39+1.4la 20.10+4.67a 62.15+£835a 73.50+8.57 a
19807 No
18.20£1.33 a 81.24+£2.58a 78.42+£10.83 a 20.08+1.71a 62.97+3.13a 78.03+8.79 a
Zhong 9807
13018 il ] 19.38+2.24a 83.1349.13a 93.17£3.36a 24.88+4.03a 70.21£7.45a 80.32+6.75a
719807 Yes
Zhong 9807 19.36£0.20 a 81.93+2.08a 87.11+£7.01a 26.97+4.35a 74.59+7.24a 80.22+8.54a

F P RE T B bR

[F) 51 580408 I A [R] 5178 28 Duncan PGB 2 22 K B0 7 P<0.05 K255+ .35 . Data are

mean+SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

TERRAE AR B 30 I AP0, SR A
PIRRAEAH LE, JCIB 2 A 24 , 5% inf 1 Aol 22 PR A A2 Pt
Fr P EEBCA W E AR SR 2 AL B L, ANHtE 25

FAET 2R ALY I T E AL T R 25 e (5R
2) o WV it 8 Bl DR R e 24 Ak B AR AL -
H YRR
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Table 2 Effects of the salt-tolerant transgenic cotton and pesticide treatment on leaf dry weight g
2014 2015
T2 A0 2] - > v
eas D T ol i =y ] i =
Cotton variety treatment Seedling Budding Flowering and Seedling Budding Flowering and
stage stage bollforming stage stage stage bollforming stage
13018 ANty 0.09£0.0l1a  0.32+0.02a 0.37+0.01 a 0.09+0.03a  0.29+0.03 a 0.31+0.03 a
19807 No
Zhong 9807 0.08+0.01a  0.32+0.00 a 0.33+£0.05a 0.07£0.03a 0.27+0.03 a 0.31£0.02 a
13018 it 24 0.09+0.01a  0.33+0.02a 0.37+£0.02 a 0.17£0.09a 0.37+0.09 a 0.32+0.04 a
19807 Yes
0.09+0.01a  0.32+0.01 a 0.36+0.03 a 0.20+£0.03a  0.40+0.03 a 0.29+0.02 a
Zhong 9807

FPHHE VY B briE 2% o RV B 5 AN [R] 7B 375 28 Duncan [BT A2 % 22 K30 7E P<0.05 K7 22 573 i % . Data are

mean+SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

AFELAET T Eh Ik AR A AE 2014 474
B8 TR 5 B e B DA A W 3 0D 72.19% , 465
WIRAR B E I 86.97% 5 F 2015 4E35 ) il 5 B
AR B IL R AE B 5N 115.67% ., W25 414 F , 5%
Tt SR 32 R M AE7E 2014 4F 1628 301 0 35 B e i 2

&3 FET AL E E AL AR IE T E A A K H R

Table 3 Effects of the salt-tolerant transgenic cotton and pesticide treatment on agronomic characters of the plant

R AR A B 0800 84.77% , /N B i /) 66.87%,

RSB0 i 1811 64.76% ; 7F 2015 4F

[y

H

i

AEARSLE RE IR AL 10214 1 59.93% , £E 48 1] KA.
EHIM45.06% (£ 3) . HARET BIFIS R 25 FIR
52l L Eh B P AR B AR AL ] 34 TC 3 22 5

i =il 14 Flowering and
" Seedling stage Budding stage bollforming stage

gy TERVE 2L — — , , ;
variety  treatment Pl.a nt No. of Pl,a nt No.of  No. of N(?',Of No. of NO' of - No.of
height height fruiting big bolls  young

leaves leaves buds buds

(cm) (cm) branches bolls
2014 13018 Az 2577+ 11.10+ 81.30+ 1447+  13.03+ 11.13+ 141+ 12.77+ 1.57+
}19807 No 0.35a 0.80 a 1.31a 0.29a 1.65a 0.76 a 0.62b 1.03a 0.68 ab
Zhong 9807 27.83+ 10.80+ 82.13+ 14.00+£  10.20+ 9.00+ 5.07+ 6.83+ 2.93+
1.37a 0.30 a 3.75a 0.30 a 095a 0.53a 1.74 a 2.92b 023 a
13018 JitiZh 28.10+ 11.03+ 83.73+ 14.63+ 11.23+ 11.23+ 0.67+  13.23+ 1.07+
119807 Yes 1.01a 0.40 a 337a 0.29a 0.80 a 0.74 a 0.49b 2.14 a 0.35b
Zhong 9807 28.17+ 10.57+ 81.33+ 1447+  10.03+ 10.13+ 4.40+ 8.03+ 3.23+
2.82a 0.31a 0.76 a 1.17 a 228 a I.11a 0.92 a 2.48b 042a

i =il 14 Flowering and
" Seedling stage Budding stage bollforming stage

gy TERVE 2L — _ . :
variety treatment Pl.a nt No. of Plg nt No.of  No. of N(?',Of No. of I.\IO' of - No.of
height height fruiting big bolls  young

leaves leaves buds buds

(cm) (cm) branches bolls

2015 13018 Aizy 1111+ 8.23+ 62.07+ 9.13+  19.13+ 11.70+  11.00+ 5.53+ 5.90+
H19807 No 394 a 1.20a 13.66a 2.11a 325a 243 a 3.11a 2.76bc 1.18a
Zhong 9807 9.97+ 7.33+ 49.70+ 6.10+ 8.87+ 8.60+ 8.00+ 2.40+ 4.67+

220 a 0.67 a 9.88 a 1.76 a 3.19¢ 1.05a 0.72 a 0.35¢ 0.61 a

13018 it 24 14.11+ 827+ 6330+  13.67+ 23.03+ 12.00+ 650+ 837+ 627+
119807 Yes 1.40 a 0.58a 5.87a 320a 0.23a 346a 599 a 1.14a 140 a
Zhong 9807 12.65+ 7.40+ 57.83+ 11.97+ 1440+ 10.27+ 7.53+ 5.77+ 6.57+

127 a 0.61 a 8.56 a 3.65a 1.14b 3.16a 1.50 a 0.81b 0.38 a

Frh R B bR 22 . R SVECHE S5 AN [ 7 3678 28 Duncan [CH7 B 22 K 56 78 P<0.05 /K SF- 2525 %% . Data are

mean+SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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2.2 i ER A E E AR 2 3T AR T B AR AR 54 RO BN
2014 4F- 12015 4F- 19 9 H XA [A] A B AR H 00
FREE IR R 5 AR FE IR AL AR L, 767 25 A1 AN it
TR, 2014 45 5 i £5 A 35 DR A6 1R SR K%
BOA BB 4.47% F112.65% , Bk /INEY B0y i3 Ain

18.39% 1 128.46% , {H 22 55 AN 18 3% 5 2015 4 % i £
il 35 R S A6 1 B R 450 4 ) ik 2344 n 59.51% #n
81.94%, T HAAR/ VA BN TE & 22 57 (3R 4) . R
S Bl I PR R AR B S DR AR LA R 1 7
Wi,

R4 P E T E RS EZ X R TE B AR AL IR0

Table 4 Effects of the salt-tolerant transgenic cotton and pesticide treatment on the cotton boll

it 2440 3 2014 2015
FAE A . ;
. Pesticide KEEL INERER KEEL TN
Cotton variety

treatment No. of big bolls  No. of young bolls No. of big bolls No. of young bolls
13018 Nita 25 16.03+1.18 a 2.97+1.53 a 17.83+1.36 a 0.90+0.61 a
719807 Zhong 9807 No 14.23+0.65 a 1.30+0.36 a 9.80+2.71 b 2.37+0.65 a
13018 Tt 2% 16.37+1.08 a 1.03+£0.25 a 18.20+3.29 a 0.53+0.31 a
719807 Zhong 9807 Yes 15.67+1.32 a 0.87+0.06 a 11.41£1.14 b 0.41£0.10 a

F PRI T BRI 2E o [ BRI S AN ] 7 B 378 2 Duncan [GHT & M 22 WA B0 /8 P<0.05 7K 7 22 57+ . 3% . Data are

mean+SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

2.3 EmE R E R TRTE A IR A L FEHRAIRLNE
FERTAEAE A P P 0T TR I RIAE A 1, SR A
RRAGAR LE , et R B DR R AL b 8 5 T
Wi EEA R TR S TR R S
b FRAH LY, ANt 24 25 A T X JUFP AR B AR AL AR bR i) 75
TR & AR (K 5) . R ANETH Eh AL K
() AR AR 25 BT, AR B Hh 8 5 AT
R EASR AT RIS RN
2.4 EMEheE E LS X B £ SRR R0
TERBAEAE R T I E TRA A 1], SR LA
RRACAH LY, S it 6 B 5 DX Rt FH 40 R sh R el R
6 ZFEVEFR B I 5T PERR B A eSS BOR ) Fh
BAETE 2 FIRTEZ 45 1 T 0 22 57 . 2014 4F
12015 4F, jifi 25 4b 3 A4 13018, H 9807 A HH 11 B 1t
TETR 1Y ZREEFE 5053314 0.67 .0.68 F10.62 ,0.49, 47
S91) 48, 25K T AH B A T 245 40 B A 19 0.80,0.77 A1
0.72.0.64, FHVHE 5 R HBEEAEL, )5 %
FE T B i 2 A1, 3R P it 24 B B0 2 B FH 2
O AN HO RS AR AT B R AIK, 2014 4F
12015 48, i 25 40 319 13018, 1 9807 i HH [ Hu B
TR AL R R 505 0.37.,0.35 F110.48.,0.59,
30 8.3 8 TRE AN it 24 b BRAT FH 1Y 0.25.0.27
0.38.0.43, 5 RO 5 B O BF I AR, it 25 ) P 3
AR AR RO 2 TR U it 24 A S LA
FEE T R (6 6) o FBH it 245 XA FH 3 i) A4
FIRER WFHEA S PRI R ML IR, AN
it 22 FE YT R Bl v s MR i
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K BB R R T T, S — AR R AR AR
2R SRR . AIRIS T, ZEARAE A K 1 DG S A
WG A IRAE A I, TS A it 2y , TR Eh Al A
(R ARIARAERT TR B T8 Bk R DA B ™ s A
PRIR I A SRA BN TE g R, BRI S
BOE 2 ARAE AR 3 25 57, W1 201447, TRt 24
AT ZY 2 B b BET |, it SR s 32 PRI ARS b A2 44
(75 K 8 AT 2R A X HER T, 17 2015 4, 41t
ERBIEE PRI F P A48 TR B 40 R AR 0T AR T
H RS 2014 4F TR 25 N Rt 2 2 PP AR FR T, A
AR BRI DRI FH PP A7 0 % 7 0 ko HEURS P G o 22
S0 2015 45, U] Gk 25 v 0T BE AR D ARBIF ST 4G SRR
B, T R I R e ARRAESS AR I A K A AT SR B
B B LA X e A TR AR A A s AR A4
FEI R B E RGN, ] LA T AR A E O T
HA—E WIS

HMIEEEA ) 5 AT RESSFTREA P J5iAT AR R
PR A AR, AT T BE S AR R ik P H 2 R
e & it . W T IE 5 (2000) BFFE T % B FE A
FRAE 5 72 R93-4 K R93-1 H 45 A B 17 FLEL I (1) A8 1k
T 0L, 2 B0 2 Pk A W o 1) 5 5 ) R L A7 A
F 25 iR ZERER T T (2000 ) 2K FH v 2 A (53
08 e B SER R AL Th 48 A B T AR A, R IR 3 0t
W IE I B L RRRAE I 46 5 PR T B 2 I
T R AL Bl FE— e AU P 46 A T S m b
1K 30%, ket SR IH B LR i A Al k25 52 IR A
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Table 5 Effects of the salt-tolerant transgenic cotton and pesticide treatment on the main physiological

and biochemical indexes of cotton leaves

_— - 2014 2015
GRS I e AR SR . AR AAE .
Growing CnE;':ﬁF ﬂ\ﬁ & El _Sjﬁl:l:i% Aihmof:a $T e & E —S‘[(()ilt:)éli% Aihmof:a $T e
otton Pesticide Protein . Tannin Gossypol Protein . Tannin Gossypol
stage variety treatment (mg /g) sugar nitrogen (mg /g) (mg /g) (mg /g) sugar nitrogen (mg /g) (mg /g)
(mg/g) (g/100 g) (mg/g) (g/100 g)
Hin 13018  Ajtiz§ 2636x 13.56+ 0.07+ 083+ 056+ 2859+ 583+  0.04=  1.03= 0.71%
Seedling H19807 No 343a 041a 0.03a 027a 021a 231la 140a 0.0la 0.33a 0.09a
stage Zhong 27.86+ 14.96+ 0.09+ .13+ 057+ 29.18 547+ 0.04=+ 1.24+  0.84+
9807 1.87a 0.68a 00la 0.13a 0.15a 1.05a 140a 0.0la 032a 023a
13018 Miz§ 2412+ 1563+  0.07+ 093 056 29.67+ 456+ 003+ 133+ 0.82+
F19807 Yes 429 a 2.88a 0.03a 053a 0.18a 1.14a 1.60a 0.00 a 0.12a 020a
Zhong 26.08+ 16.37+ 0.09+ 126+  0.53+ 2929+ 5.62+ 0.04=+ 1.30+  0.81+
9807 1.86a 0.56a 0.0la 026a 0.0la 0.53a 134a 00la 040a 020a
A 13018  ANjifizhj 2231 1147+ 0.04+ 527+  0.69+  25.04+ 16.44+ 0.05+ 2.64+  0.82+
Budding 179807 No 1.23a 04la 002a 137a 0.09a 044a 6.6la 0.0la 022a 0.14a
stage Zhong 24.00+ 12.36+ 0.04+ 6.12+ 0.76+  24.05+ 12.76+ 0.04=+ 353+ 0.80+
9807 1.28a 095a 0.02a 1.19a 0.28a 528a 4.19a 0.02a 046a 0.14a
13018 Jiz§  19.84x 973  0.04= 488+ 070+ 2676+ 1426+ 006+ 287+ 0.74+
719807 Yes 489a 1.15a 0.02a 0.68a 0.08a 0.52a 296a 0.00a 042a 0.15a
Zhong 18.74+  11.00+ 0.04+ 592+  0.67+ 2523+ 1697+ 0.04=+ 3,10  0.74+
9807 093a 0.06a 000a 058a 0.07a 0.85a 5.02a 0.01 a 047a 0.12a
A H 13018 Rz 27.39+ 1347+ 0.14+ 238+ 0.57+ 2605+ 12.68+  0.05+  3.66= 0.89+
Flowering 719807 No 0.69 a 248 a 0.04 a 0.86a 0.31a 370a 096a 0.02a 0.36a 0.11a
and boll- Zhong 2484+  16.11+ 0.16+ 339+ 043+  24.09+ 14.0+ 0.06+ 377+  0.88+
forming 9807 206a 0.70a 0.03a 141la 0.19a 1.82a 136a 0.0la 036a 0.09a
stage 13018 Jifizl 28.54+ 16.39+ 0.15+ 289+ 0.60= 29.96+ 13.74+ 0.06=+ 2.84+  0.89+
719807 Yes 220a 483a 003a 094a 038a 1.08a 3.06a 0.0la 0.28a 0.10a
Zhong 3040+ 16.44+ 0.21+ 2,19+  0.73+ 2740+ 1281+ 0.05+ 339+  0.82+
9807 294a 1.18a 004a 0.70a 0.65a l46a 159a 0.0la 0.17a 0.07a

PR R bR EZE o TRl — A2 B RS AS [Fl/NG 7 8RR 42 Duncan PGB S B 22 15K B0 78 P<0.05 7KF- 22 57 3%

Data are mean=SD. Different letters in the same column at same growing stage indicate significant difference at P<0.05 level by

Duncan’s new multiple range test.

WML INARAERIAE S, 0 T 33k B A PRIR Al
PR B S IR 5t A A= 4 ml 2> PRt i
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o, SRS B HORE VR (Y P2t e A i 2 AR Al S AL S
PRE RO, ARSI X 5 b AR B AR A R b ) 7 o E
A1 7 I0RE , LA s it R mc DA A9 5 A AR AE AR P A=

HAE AR bR SRR , 2 70 A A FH B SRR v 10
ARAY, A5 RN B S A PR AR )
FIAEFE I A Al PR 8 TR B A R A
By R AT A i SRR R AR AL C R 2 .
P R M 32 2 BOR PR 2 O i) 3 A
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Table 6 Effects of the salt-tolerant transgenic cotton and pesticide treatment on biological diversity

2014 2015
" -~ it 2 it 2, i 2 it 2
2K By ZD ﬁ@ﬂi | ity A2l ﬁ@ﬂi
o Non-pesticide Pesticide Non-pesticide Pesticide
Parameter Nutritional layer
119807 19807 119807 19807
13018 13018 13018 13018
Zhong 9807 Zhong 9807 Zhong 9807 Zhong 9807

A B U 67350+ 66751+ 49696+ 56899+ 171492+ 177750+ 157575+ 152978+
IS8/ Insect community 3807 a 4124 a 4517a 2187a 7296a 27527a 55362a 4733 a

No. of & AU AR

individuals  Pest sub-community

62 151+ 60 883+ 44 578+ 51939+ 154812+ 167 638+ 146436+ 142 605+
3115a 3979a 4399a 2017a 6437a 27257a 54362a 4708 a

KEOW A%
Natural enemy 5200+ 5868+ 5118+ 4960+ 16680+ 10112+ 11139+ 10373+
sub-community 693 a 208 a 339a 187 a 4496 a 643 a 1001 a 71a
ZHEPE e ERiE 0.80+ 0.77+ 0.67+ 0.68+ 0.72+ 0.64+ 0.62+ 0.49+
FREL Insect community 0.02a 0.01a 0.02b  0.04b 0.02a 0.04 2 0.10 b 0.01 b
Diversity & LG _ 0.62+ 0.60+ 051+ 053+ 0.58+ 0.51+ 0.47+ 0.37+
index Pest sub-community
KR B 0.02a 0.0l a 00lb  0.02b 0.03a  0.03ab  0.08 bc 0.01 ¢
Natural enemy 1.09+ 1.08=+ 0.98+ 1.07+ 1.04% 1.02+ 1.01% 1.00+
sub-community 0.04 a 0.7l a 0.0l a 0.03a 0.06 a 0.04 a 0.02a 0.04 a
)k B o 0.17+ 0.16+ 0.14+ 0.14+ 0.14+ 0.12+ 0.12+ 0.09+
AL Insect community 0.01a 0.00 a 00la  00la 0.01a 0.01a 0.02a 0.00 a
=54 £
Evenness & LR . 0.13+ 0.13+ 011  0.11% 0.11+ 0.10+ 0.09+ 0.07+
index Pest sub-community ) 0.00 0.00 0.00 0.01 0.01 0.02 0.00
%Eﬁﬂﬂ#@ . a . a . a . a . a . a . a . a
Natural enemy 0.29+ 0.28+ 0.26% 0.28+ 0.25% 0.26% 0.25% 0.25%
sub-community 0.02a 0.20a 0.00 a 0.0la 0.00 a 0.0l a 0.00 a 0.0l a
i BHEEE 0.25+ 0.27+ 0.37+ 0.35+ 0.38+ 0.43+ 0.48+ 0.59+
PEFEEL Insect community 0.02b 0.01b 0.02 a 0.01a 0.03b 0.02b 0.0l a 0.0l a
Dominant  SFHUEH#EE 031+ 033+ 043+ 040+ 0.43+ 048+ 059+  0.66=
concentration Pest sub-commumty 0.02 b 0.01 b 0.02 0.03 0.03 b 0.02b 0.06 0.01
%EME#% . . . a . a . . . a . a
Natural enemy 0.11% 0.12+ 0.14+ 0.17+ 0.15% 0.14% 0.13+ 0.14+
sub-community 0.0l a 0.0l a 00la 037a 0.02a 0.01a 0.00 a 0.01a
YR B AE 46.67+  51.00% 4333+  45.00+ 65.34+ 65.0+  62.67+  62.67+
Species Insect community 0.58 a 2.00a 0.58 a 1.00 a 1.53a 1.00 a 2.65a 231a
number RS . 17.67+ 1933+ 18.00+ 1933+  31.67+ 3333+  30.67+  32.00+
Pest sub-community 0.58 1.53 1.00 1.15 2.08 1.15 4.04 2.00
%Eﬁlﬂﬂ#@ . a . a . a . a . a . a . a . a
Natural enemy 29.00+  31.67% 2533+  25.67+ 33.67+ 31.67+  32.00+  30.67+
sub-community 1.00 a 1.53a 0.58 a 0.58 a 1.53a 2.89a 1.00 a 1.15a

R PR N bR EZE o TR —4F 0 [RAT A [l NE P B R AN TR 2R B 1A 28 Duncan [GHT &l 25 1K 46 7E P<0.05 7K F-
#5183 , Data are mean+SD. Different letters in the same row among different treatments in the same year indicate significant dif-

ference at P<0.05 level by Duncan’s new multiple range test.
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REN AEGERFERKEE, ARWFT, 5
A2 e PR SR A AR AR FEL A b, B it A 6 R A A
SRS R RO 2 R X 5 A O Br(X]
Ji245,2002) \Bt+CpTICHKAE HEE,2007) .CrylAc+
Cry24b(KEFRFN4E ,2011;2014a) . RRM2 (KEFEIN 4
2014b) ACO2 (KEFEIN ,2016a) . GAFP (KR T4
2016b ) & KR AL XA 15 RS A 7 5 el (R AT 9 45
R—3, A x) B R E 3 ORI FREOI
BEIE A Z S BGIT T A3 AT, (HJ2 X
SO ZHTA LU B H SR ST TR TR A B I A B 2
b RNV A LR, R B b S
PR U R AE S S AE K A . ] R L (53 AU
R 1R Bl 785728 A A B 5 DR TR A 5 e DR Aok ) T g
o 225 RIS ge i R R 1 sh ARtk T
RE ST AN R iU 22 5, B0 Hr ROBE I K/ b
A RE AN AR B e e AN R L U 22 570 e A
HH SRR g 3 R R (R N e
Ha B F R Bl A AT BE 2 T, e R R R
(Hagenbucher et al., 2013) . 4t 5 % I #F 5 (Lu et
al.,2008;2010;Lu & Wu,2011) ., L, 5 ARG
B U S A B AN BT SR AR ORI, I
BONZE R R G B FEE YR ECE WA YR TR
AV, [ 75 B 45 A AN ) b DR /NS i R
PR KR AT 2 I AP EAS [R] s [] A s ]
AR

AR AT, i 2 FAS il 24 Ak BEAR FH S 22
FARE R H AR SR G B A RN
AEYEETIRE , R R 5 DEMAEA K T R P
RSN B 225 . DA D2 " KT 5t
T AR R VAL R EEAS A S TR T 5 D 2
IR ARG A ] — B a6 b 5 B R A AR
TR BTN, X T BN AR, 7T g
T TS A2 F R RN E . A E R K
FRGZE Fr P, T2 A L/ INSUAE 2 ) (1 B e R
A E R TR A A 7E— R B S/ NI
41230 FH 3at i SR — i 22 5, T 2 S N A T
KB
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