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Functional Verification of Drought Tolerance Gene PC2300 AF1 in
Japanica Rice in Cold Regions

WANG Qiu-ju
(Institute of Tillage and Cultivation, Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China)

Abstract: The T, and T, generations of rice with transferred PC2300 AF1 were stressed with drought to
verify whether the transgenic rice in cold regions had drought resistance and water saving function. The results
showed that the drought tolerance of the 52 trial transgenic materials was different, their effective spikes, grain
number per spike, grain weight were different, compared with the CK. Three materials did not set seeds, The
yields of 20 materials were higher than that of the CK, and those of 29 materials were lower than that of the CK.
The yield difference among the materials reached a significant level.
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Tab.l Numbers of genetically modified offspring materials

HERS HRHNKER RE S BERNKR

Tested numbers Genetically modified strain Tested numbers Genetically modified strain
1 PC2300 AF1 2 Ti1-1 27 PC2300 AF1 #2 T1-61
2 PC2300 AF1 #& T1-2 28 PC2300 AF1 # T1-65
3 PC2300 AF1 #2 T1-3 29 PC2300 AF1 # T1-69
4 PC2300 AF1 # T1-4 30 PC2300 AF1 # TI1-70
5 PC2300 AF1 #4 T1-12 31 PC2300 AF1 #4 T1-71
6 PC2300 AF1 #& TI-15 32 PC2300 AF1 # T1-72
7 PC2300 AF1 # TI-18 33 PC2300 AF1 # T1-73
8 PC2300 AF1 #& T1-19 34 PC2300 AF1 4 T1-74
9 PC2300 AF1 # TI-20 35 PC2300 AF1 % T1-9
10 PC2300 AF1 #4 T1-22 36 PC2300 AF1 B T1-10
11 PC2300 AF1 # T1-23 37 PC2300 AF1 #& T1-12
12 PC2300 AF1 # T1-26 38 PC2300 AF1 F5 T1-14
13 PC2300 AF1 2 T1-27 39 PC2300 AF1 B3 T1-15
14 PC2300 AF1 2 T1-30 40 PC2300 AF1 ¥ T1-16
15 PC2300 AF1 #4 T1-37 41 PC2300 AF1 B T1-18
16 PC2300 AF1 #4 T1-39 42 PC2300 AF1 " T1-19
17 PC2300 AF1 2 T1-43 43 PC2300 AF1 B4 T1-20

b 18 PC2300 AF1 ¥ T1-45 44 PC2300 AF1 M T1-23
19 PC2300 AF1 #& T1-48 45 PC2300 AFl F§ T1-24
20 PC2300 AF1 #4 T1-51 46 PC2300 AF1 B4 T1-26
21 PC2300 AF1 ¥ T1-53 47 PC2300 AF1 # T1-27
22 PC2300 AF1 # T1-54 48 PC2300 AF1 ¥ T1-30
23 PC2300 AF1 #& TI-55 49 PC2300 AF1 ¥ T1-32
24 PC2300 AF1 #& T1-56 50 PC2300 AF1 B TI-33
25 PC2300 AF1 #& T1-57 51 PC2300 AF1 # T2 1-1
26 PC2300 AF1 # T1-58 52 PC2300 AF1 #& T2 3-1

1.2 RE T

R F M R RAEE B A R BRIB LRGN AMPIIT, 4 A 25 HEMN, 5 H
30 HiE# T FiMS, SANFEER 10 4%, BB 30 cmX10 cm, BMEE 3 RER. TRE
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2.1 LKA AE ST

MNE1HES, 6 15 HUbaFHRE, HEKARE TR, £6 A20 HLEABERO0, 27t
BWAKRA—EHEREE-Skp £A, RIETLELTFTFERE, BEEKBERR.
22 EHARFEEEERBES T

HRE 52 43 T1. T2 RREREMBIAE 3 RS E, SRR LMEM B HERS. B,
TR, THRE. TEEMNEKSREZRFEIMEEKFEE2).
23 REHERTERBEES T

FEREBEME T ABHEEERKKRE, SEFEKEGETZAMBNSRERRAY T HF
HETEMET, SHEAMESXRIEEBEREREAHEEA.

MNEKFERE, ZFHRAME S BEHMEMHEL, hEFEEERE, BEREEE 0%~5%F 24 tr, HMEIE
B 5% EFH 6 4.

BN S R B E AR, MNEEE 0%~10%48 12 4, ¥NEEE 10%~20%KH 8
£, IR B 20%~30%F1 30%LL E&FH 6 4.

KBELHESWHBHELEARBERYE, THEBEE 15% LM 5%~10%&HF 1 1, &
10%~15%. 0~5%%H 6 4.

5xt A, TERBEOKARRS, 31304, TEERILITREEK 0% LHFH 5, FRIEE
£ 50%~30%- 30%~10%4> 714 9 4371 10 43, TFREIEELE 10%LL T K 6 4.

SHRRAETEMET THEEZEFEREEKE, BENEMAL, TURESAKR, SXEAL T
EHMEEE 0%~1%. 1%~2%F 2%LL LR85 510 12, 4. 11§

5Lﬁ%m%ﬁmw,m%#%m%ﬁm%%%m%ﬁéﬁ%ﬁﬁ%ﬁoENﬁﬁw,ﬁaow%
AMEEEE TR, 29 HE~E TR, ¥M=EEAE 20%L EMHF 6 6, HM=EEE 10%~15%.
15%~20%H1 &4 4 4y, BFEIREELE 0~5%. 5%~10%2 A &4 3 4, EERBHMERE 3.

KEMBEHERSFSETEEHENEMRK, KeREEREKBLEETHTEMELG THRILEEZ
AERBUEEIER, REHITERERNSETRN, AREEHNEIESHKAMBRTREE. AL
Ao EH, AF-BREMERT, SKEANKR. F3HEE. B, THRREHRIAS. T
BEERNTHAAPMEILST 104, RBRESFHHN 2. 7. 9. 12, 13, 16, 31, 37. 40. 43,

3 Fig5itie

HRERKBAFKRARNEEARE, R0 E S TI RERT —EH 2, SEHZUHRM
EHE ERIMAE —B . UAKE O AZHME KR RE 20.5% 55 RAHL R A 24, g 04-29 A%
BEMERI®RT 18.75% 5 BME L REMEE. SEENATEMMEL, BEEEFMREFEMNEN
B, BEABREID . BRERESRHUMARY, WREERK PC2300 AF] ZEEMER EH 6 B4
FRAUE. HEA—MAMBERGLM=E TR, AIGEEUT/LAHERE, F—REERFTIERFEN
SFHABRELGCRFTE-NEKNARERITRE, EEFIEPIRSRESCIRER, REHKS,
XEEmERHRMEESER, HeEmBEERARBmEY, B/ E8RE—NERN
HEMER, BFEERBRAEREHD, AR P RITE N FH T-DNA #E400K R SRS H 4 HE5
¥ T-DNA F BtbEdUthiEAN . BEEZARERA T (ietal.1994;Wuetai.2003). 78X it F2 24 = 5 4 4
SHFEAN(E)T-DNA EFFEARBHER = E8MXERNZF, FEOXEEEKFETG 52~ 8&1E
F: BEANEEENSATRLSSBZAMESRE LR EEEY), 51— RFIMEREAREE
il, HMEWHAEERFEEREXERENNERER RE, XULEBXT=EHIRERER,

eV R TR EMAE SR E M TIREAFBINGE N, EEFRS, EHFULNAKRTR]RSE
LRMEAGEEDI RN ER, HEBETEBEAGETEWER T EOEEEME, HFH
HENFRBTEMERE §HIRMAELKE.
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Tab.2 Analysis on yield and yield characters of genetically modified rice

5 ¥&/em BHRBEAHK THRE/g 8 k- BRBL/AD Bk R/g
NO. Plant height Effective eras 1000 seed weight Grain number Empty grain  Yield per plant
1 69.7 43 23.7 50.8 11.8 5.516
2 72.1 6.3 23.8 83.2 8.8 14.441
3 69.2 5.2 23.3 68.4 21 9.226
4 70.8 7.2 24.1 84.4 12.4 15.288
5 69.5 5.8 23.3 56.2 7.4 11.606
6 71.6 6.1 23.1 60.8 12.6 12.572
7 74.5 7.9 24.3 97.6 12.4 17.577
8 74.3 8.2 24.2 81.4 18.4 15.316
9 74.2 8.3 243 88.6 7.8 17.556
10 72.4 5.8 23.3 79.8 8 9.121
11 72.6 8.1 24.1 79.2 8.8 16.31
12 73.9 7.9 24.3 96 6.8 16.87
13 74.6 8.2 24.3 91.6 6.4 18.438
14 70.4 6.4 23.8 63.6 16 9.387
15 71.3 6.3 23.7 78.4 12.2 10.626
16 72.6 7.8 242 100.8 6.8 15.925
17 72.1 7.1 23.8 71.8 19.4 12.523
18 71.8 7.4 23.9 76 13.8 13.867
19 68.5 6.2 23.1 54.4 8 5.579
20 67.6 45 23.2 83 13.2 8.225
21 69.8 6.1 23.6 56.6 8.6 11.837
22 70.1 6.8 23.9 65.6 11.4 13.692
23 69.3 4.6 233 61.6 9.2 7.726
24 68.8 5.3 232 57.4 10.2 10.15
25 71.7 7.8 23.2 72.2 4 14.539
26 69.2 5.8 23.1 77.4 14.6 9.261
27 69.9 6.4 23.2 69.4 7.6 12.663
28 69.2 6.5 23.1 66.2 11.4 12.481
29 71.4 7.1 24.1 86.6 42 14.252
30 69.2 6.5 23.4 70.6 22.6 12.915
31 71.8 73 24.2 97.2 6.6 16.261
32 69.9 5.1 23.2 72.8 9.2 9.317
33 72.2 7.4 24.1 89.2 5 16.737
34 69.43 5.7 23.3 65.8 10 10.367
FA¥E 9(CK) 70.1 6.2 23.6 87.3 13.2 13.986
F 24.85™ 36.69™ 153.73™ 41.06" 8.59" 118.52"
35 69.68 6.1 22.3 75 46 12.831
36 70.11 6.7 224 61.4 6.4 13.65
37 69.33 8.2 23.4 92.8 6.8 16.037
38 65.41 6.8 22.4 65 19.6 11.949
39 69.42 8.1 233 86 8.4 18.494
40 69.11 7.9 23.3 85.3 34 15.365
41 67.54 6.6 23 76.8 10.2 13.615
42 67.32 5.9 229 81.2 6.4 11.816
43 69.04 6.7 23.3 95.2 9.4 15.295
44 63.13 6.1 229 68 9.4 11.76
45 64.54 5.4 22.6 77.2 7.6 8.834
46 69.89 7.9 23.3 84.6 19 15.876
48 68.35 7.8 23.4 96.4 10.2 17.689
49 68.21 8.3 233 82 11.2 15.862
50 65.35 6.1 22.8 44 19.6 10.486
1 04-29(CK) 71.3 6.4 22.4 86.7 11.9 14.084
F 25.58™" 19.69" 13.25™ 20.29" 19.39°" 31.77

*RTAEREBENKY, H*RREREREFKF.

*mean significant difference, **mean extremely significant difference.
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Analysis on change range of agronomic characters of genetically modified rice
mH BAEE RERS g8
Item Change range Tested numbers Copys
o 2. 4. 6. 10. 11. 14, 15, 16, 17. 18. 22, 25, 29. 31. 24
Plarﬁkfelight 0~5% 33, 36. 37. 39. 40. 41. 42, 43. 48. 49
5%LL k 7+ 8. 9. 12, 13, 46 6
£ 0%~10% 2, 14, 15+ 19, 22, 27. 28, 30. 36. 41. 43. 44 12
. 10%~20% 4, 12, 17, 18. 29. 31, 33. 38 8
Eﬁ;‘:s‘ve 20%~30% 7. 16, 25. 40. 46. 48 6
30%LL 8. 9. 11, 13, 37. 49 6
N 0%~5% 9. 13, 33, 39, 40. 46 6
KL 5%~10% 12 1
nf;?:;r 10%~15% 7. 31, 37, 43, 48 5
15%LL = 16 1
-50%LA I 13, 25, 29, 35, 40 5
FRER -50%~30% 2. 5. 9. 12, 16, 19, 21. 27. 31 9
Empty grain -30%~10% 1. 2. 22, 23, 24, 28. 34, 37. 39, 45 10
-10%~0% 4, 6. 7. 15, 43, 44 6
TR RE 0%~1% 1. 2, 14, 15, 17. 21, 36. 39, 40, 43, 46. 49 12
1000 seed 1%~2% 18, 22, 37. 48 4
weight 2%LL 4. 7. 8. 9. 11. 12, 13, 16, 29, 31. 33 11
0%~5% 2. 25, 29 3
5%~10% 4, 8. 43 3
;:i 10%~15% 16. 40, 46. 49 4
15%~20% 11. 31. 33, 37 4
20%LL & 7. 9. 12, 13, 39, 48 6
B%
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