ol B 12 W A+ & ¥ i Val. 21.No, 12
00112/ ACTA ECOLOGICA SINICA Dec. .2001

% Bt EEAMEREZREmMEZELEY R
Hy Ul ZE

KARKEHFE T LIHT A, EZILHA

(PR B ERANERPHENGQLE 100094

ME. G EMSHRESERN RS (Headspace-GC-MSYMETH B AABLEREWRZATEERMEYOR. GF KW
REEHRGTHEASTHNEIERRAHDRAER . RAAKBMERHE HATEENY R L «RBH T . TTHRE.
EAHSTFEEUFBEADE. AXVNSRASBRDB AREARAUBEASTET LAY AMNSIRA B RS
FlEm,

XA R B EERL - ELA R R

Analysis of volatile components in transgenic Bt cotton and their

parental varieties

ZHANG Yong-Jun, XU Guang, GUO Yu-Yuan, WU Kong-Ming (Lastitute of Plant
Pratectron, CAAS, Beiprng 100094 .China ). Acta Ecologica Sinica.2001,21(127;2051~2056.

Abstract . By using the headspace collection and GC-MS, the differences in composition and concentrations
of volatile allelochemics between transgenic Bt cotton and their parental vaneties during various
developmental stages were compared and analyzed. The cotton varieties DP5415-NUCOTN33”. Simian3-
GK2 and CCRIL6-CCRI30 of both the parental variety and Bt transgenic cotton. were planted in an
experimental field of Institute of Plant Protection. CAAS. The following plant parts in cotyledon-. three-
leal- . seven-leal-. squaring-. flowering- and boll-stage, respectively, were used for volatile collections:
cotvledon, top tender leaf, small square, floral organ, small boll. Thc samples were analyzed with G-
MS.

HP5890 GC equipped with HP 5MS capillary column and HHP5673 MS were used for chemical analvsis,
The carried gas was helium. The temperature program was as following: 40 Cwas maintained for 1 min
and then the temperalture was increased at 20 C/min 1o 100 C and maintained for 10 min. The temperaturc
at both the entrance and detector was 250 C. Current velocity of carried gas in GU was 50 ml/min and the
split ratio was 28:1. The current velocity in column was 1. 6ral/min. The source temperature of MS was
260 C.

The main volatile compounds in cotton organs collected during vanous developmental stages werc
detectable and well separated with GC. The following compounds were identified: in cotton leaf  «-
pinene. camphene. cyclohexene, B-pinene, B-myreene, {. 3-pentadicne-3 methyl, 3-hellandrene. D-
limonene . 3-carene and a trace of hexen-2-ol-1; in cotton square and [lower — e-pinene. pg-pinene. -
phellandrene;: in addition to the similar volatile allelochemics contained in square and flower. the cotton
boll contained 3-carene as well. The dominant compound in cotton leaf was « pinene (603 ). and that in

squarc. flower and boll was B-myrcene (80%). The results indicated that the components and ratios of
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main volatile allelochemics in various parts of cotton are different . thus it can be inferred that the chermnical
roles of these parts in interactions among plant. insect pests and natural enemies are different.

The “¢” test analysis indicated that the differences in main components and ratos of volatle
allelochemics between transgenic Bt cotton and their parental varieties at different stages were negligible
(all the t values << ¢ 4.5). which suggested that the expression of Bt toxin protein m colton had no effeet
on volatile profiles, and therefore there would be no potential eficets on the interaction among plants.
Insect pests and natural enemies.

Key words :transgenic Bt cotton; volatile allelochemics: GC-MS
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Fig. 1 (C spectrogram of main volatile in 33" top leaves of flowering stage
1. X H & # (cvelohexene ), 2. a- I8 % (o-pinenc 3, 3. B (camphence ). 4. B C M (evelohexene ), 5. 3-8 B (B
pinenel). 6. 8 H & (B-myreene), 7. 3-M 2 £ — 8% (1. 3-pentadiene. 3-moethyl- ) & 3 7K & F 8 (B phellandrene ),
G D-FP R (D limonene ), 10. 3- B4 (3-caren)
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Fig. 2 (30 spectrogram of man volatile of 33" squarcs of squaring stage
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Table ¢ Proportion of main volatile components in different organs during various developmental stages of

transgenic Bt cotton and their parental varieties

INf BA 55 % L TENG WM 3 RREF 3o PmIT 18
Stage and organ Main components 33" DESAls G Shi rian 3 CURIEE CCRILA
e F4 e-pinene ) 68. 33 R3. 05 B4, 40 6. 30" BY. 70 62. 30
¥ camphene 0. 77 1. 03 0. 74 0. 65 (. 97 1.6
O % cvelohexene 0. O 0. 43 0. 29 0. 35 (3. 49 1. 18
B-HEHE B pinene 5. 98 9. 04 8. 40 g. 14 5. 00 Q. 31
R Eally B A £ 3-myrcene 12. 39 13. 29 18. 10 18. 10 10. 30 [7. 10
Seed leaves of 3-M B8 — 4% 1. 81 1. 31 0. 31 0. 16 2. 97 3. 13
seedling silage 1. 3 pentadiene, 3-methyl
8- K 5 & 0. 46 0. 46 0. 00 0. 00 0. 00 .20
& phellandrene
D-fr &% D-limonene 2. 41 2. h4 2. 20 2. 07 2. 24 2. 30
3-E 48 3-caren 4. 65 g, 21 G- 64 f. 26 5. 44 5. 73
a-PE 4 o-pimene 62. 30 B2, 60 15. 54 2. 20 | EOL Y0 RR. 10
% camphene 0. 80 0. 78 0. 30 0. 64 0. 65 0. 6¢
o cyclohexene 0. 64 0. 38 . 3Y 0,419 . 45 ¢4
SR B mnene 0. 30 9. 30 6. 23 9. O G. 02 8. 62
=3 TR M B-F H:4# 3myrcene 21. 00 16. 8 32.3 2. 7% 20. 33 24. 1
Top leaves of three 3J-H ¥ __4& . 41 N, 35 0.15 0. 16 0. 20 0.17
leaf stage 1. 3-pentadicne . 3-methyl
B-7K [ & 0. 00 0. 06 0. 00 0. 00 3. 00 0. U0

3-phellandrene

D- ¥y i 1% 2. B0 2. 90 2. 18 2. 50 2. 80 1. 72
D-limonene
3-B4H 3-caren 5. 60 6, 80 2. 80 3. 05 5.90 518
a4 a-pinene 60.20  6l.40  57.80  57.08  57.00 58, 0F
4% camphene 0. 77 0. 80 . 65 0. 66 0. 64 . B9
B2 4% cvelohexene 0. B8 0. 58 0. 59 . 53 0. 32 G 52
B- ¥ 4% - pinene 8. 90 9. 20 8. 83 9. {14 8. 0G Y. 50
{-H 8§ M B H #H# 3-myrcene 22. 00 18, 20 26.- 40 25. R 2. 40 26. 40
Top leaves of J-HER % 0. 21 (), 24 (. Gl 1., Q) 0. 149 0. 13
seven leaf stage 1. 3-pentadienc, 3 methyl-
Bk & & 0. 00 0. 00 0. 00 0. 00 0. 00 0.0
3 phellandrene
D 7 f 16 3. 14 3. 20 2. 72 2-79 2. B 2. 80
D-limonene
3-E R 3-caren 3. 96 4. 30 2. 83 1,93 5. 70 5 70
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338 DP5415 GK2
Stage and organ Main components Sht muan 3 CCRIZ0 CCRIlA
«-FH o pinenc £8. 20 30. 10 36.90  57.72 . 70 0087
A ¥ T at H 5 camphene 0. 88 0. 65 0. 34 0. 55 0. 58 (L 52
Top leaves of B % cyclohexene Y 0. 18 0. 00 0. OO 000 U. O
suaring slage -9 4% B pinenc 7-90 8. 30 7. 32 7. 60 7. 50 B G
B HH:# 3myrcenc 22.19 19, 20 21. 37 27, 98 23, 10 26. 04
R 0. 1) 0,00 D00 0. 00 0. DO B, 00
1. 3-pentadiene . 3 methyl
P EA i A- K T 3 0, 0 0. 00 0. 00 0. 1t 0. 00 0.
Tep leaves of phellandrene
squarnng stage D T it 2.32 2. 40 1.93 2. 10 2,14 2. Gl
D-limonene
3- ¥ 3 caren 8. DO 9, 9 8. 4 0, (14 11.49 13. 85
£k u-ﬁﬁ%u-pinenv 8. 70 7.70 A, 10 1. 98 4,72 5. 30
Squares of B-F i B pinene 1. 36 1. 2] 1. 18 1. 30 (. BS 0. 70
squUaring stage B- A ## fmyrcene 59.79 91.10 92. 80 86. 41 94, 65 94. 00
a-J 4 w-pincne 63.75 65. 4 52, 86 55 6 60, 60 5. 18
% % camphene 0. 88 0. 66 0. 84 0. G0 (. O 0. 00
# O & cyclohexene 0. 0o 0. B0 D. Do 1, B0 1. 00 0. 0
iRl - &5 - pinene 8. 94 8. 90 6. 30 7. 60 3. 60 7. 60
Top leaves of  3- B 4 B-myrcene 22, 60 22. 24 23, 6] 26. 70 21. 8¢ 23. 69
flowering stage 3 KR R 0, 00 0. G0 0. 00 0. 00 0. 00 3. 1)
1. 3-pentadiene s 3-rethyl
37K B H 4 {). 00 0. 00 0. 00 0. DG 0. 0¢ 0. 00
pphellandrene
D- 7 4 0. 17 0. 40 2, 70 3. 10 3. 55 2. 83
D-limonens
3- B¢ 4% 3-caren 3. 05 2. 89 10. 80 9. 8D 5. 46 7o73
rin: i a- I M a-pinene 22.2 21. 78 25. 10 23.11 19. By 230 83
Fluwer of B I mnene 2. 30 2.19 2. 60 2. 50 2.12 2031
Howering stage A & Fmyreene 75l 76, 03 £q. 80 £9. 33 T3 12 74. 54
o R4 o pinenc 53. 55 51. 85 45. 61 50. 76 47. 35 9.4
3% 8 camphene 1. 64 0. 51 0. 48 ). 55 0. 49 0. 32
& 5 T - T M cyelohexene 0. 0v 0. GO 0. 00 0. 00 (. OO 0. 00
Tap leaves ol MW P pinenc 7. 87 738 6. B 7. 30 6. 97 7.2k
boll stage - H % 3 myreene 22, 40 22,62 25. 98 26. U8 27,10 28. 11
-HRIE T 0. o 0. 0 0. 00 0. 00 0. 00 0. 0%
1. 3-pentadiene . 3-methyl
f- K 1 & 0, 00 . 00 5. 0D D, (30 0. 00 o 00
3-phellandrene
D- {7 8 1% 2. 36 2. 06 1. 92 2. 08 2. 05 2.10
D Limonenc
3-BH 3-carcn 11. 50 14. 84 18- 13 12. 543 15. 38 13. 80
o WM a-pinenc 9. 65 5. 54 10. 62 13, 30 15. 70 1181
& B #4E B pinene 1. 13 1. 67 1. 0P 1. 47 1- 62 1. 70
boll of ball stage B H#HMH® B-myrcene 81.63 79. 89 75. 86 78.03 69. 10 Tl U6
3 B 3 caren 7. 60 10 10. 31 819 13- 20 12, 5]

FEEROH 2R E R V- Conclusions are average ol 3 repetition in table



2056

2 B EERRAZARNARNNBEEEEIERLPRLFERN  BE

21 ¥

Table 2 Difference test of proportion of main volatile components in different organs during various dcvelopmental

stages of transgenic Bt cotton and their parental varieties

FEIY

Main components

!

338/ DPs415

GK2/{i g 3 =5
GEK2/5hi mian 3

R BT 30/ TR AR 16
CCRI30/ CCRIIA

a- F 4 a-pinene 4137 N 09827 ). 1467 L. 8&4l
% # camphene . 2796 0. 1591 0. 3459 2.3130
B O cvelohexene 0. 3338 0. 2484 0.1313 2, 0150
3 M Q- pimene 0. 2360 . 2328 0. 246G 1. 894t
3 A H# fF myrcene 0. 0716 0. 2402 1. 0073 2, 01150
FHER % (3, Q1683 0. 2646 . 4668 2. 1350
1. 3-pentadiene, 3-methyl
3 7K 5] F 4% g phellandrene 0 1816 < <1 gy 2.0150
[-r % D-limonene 0. 2000 0. 0422 0. 084 E 2. 0150
3-B ¥ 3-caren 0. 0215 0. 1601 0. 4715 L. 943:!
e
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