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Effect of Plant Preservation on the Fertility and Chromosome Configuration of

a Quadri-specific Hybrid Derived from 4 Cultivated Cotton Species
WU Yu-xiang, CHEN Chong-qian, GAO Yan-hui,ZHU Shuijin* ,JI Dao-fan
(College of Agriculture and Biotechnology ,Zhejiang University , Hangzhou 310029, China)

Abstract: A quadri-specific hybrid F, (G. arboreum ,G. herbaccum ,G. hirsutum,and G. barbadense) were
produced by crossing the chromosome doubled (G. arboreum X G. herbaccum) F, with (G. hirsutum X
G. barbadense) F,. The hybrid plants were preserved for 15 year via the method of grafting. The hybrid
flowers were self-crossed and back-crossed every year,and the pollen vigor was tested as well. The re-
sults showed that the percentage of fertile pollens and poor vigor pollens was increasing with the time
of plant preservation, especially for those with of poor vigor that occupied about 10% of the total pol-
lens after 15 years growth. Meanwhile, the percentage of the sterile pollens was decreasing with the
plant preservation,and the fertility of the quadri-specific hybrid was recovered partially. After plant
preservation for more than 10 years, some backcrossed seeds were obtained via backcrossing with the
upland cotton parent,and a few self-crossed seeds were produced finally. The characteristics of chro-
mosome behavior and the chromosome configuration during the meiosis were studied and the results
showed that the chromosome configuration of the quadri-specific hybrid grown plant for 15 years was
2n=52=4,921 +14. 6211 +2. 29I +1.56 [V +0. 71V +0. 19V , while the chromosome configuration
from that plants 15 years ago was 2n=52=8.4] +8. 11 +5. 71 +1. 9V +0. 6 V. It was showed that
the univalents were decreased about 3. 5 per cell,bivalents were increased by 6. 5 per cell,and the num-

ber of multivalents was decreased obviously as well. It was found from this experiment that extended
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the growth period by the method of grafting with cultivated plants would be helpful to harmonize the

relationship among the different chromosome groups which came from different parents,and balance

the chromosome configuration, which led to the partially recovering in plant fertility of the interspecif-

ic hybrids.
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Table 1 The results of self-crossing and back-crossing for the quadri-specific hybrid F,
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Table 2 The pollen vigor for the quadri-specific hybrid and its parents

] E HEH

G S A M

RSy T € 48 e %

e % e %

2003 561 93.50
2003 532 94.83
2003 382 87.82
2003 514 87.56
1999 8 2.3
2000 9 2.6
2001 11 3.0
2002 10 2.9
Pt 2R 2003 10 2.9
POt 24 FF 2004 14 4.0

W A
AR
Il 345 743
5 5
PITZR B
PITZR B
PITZR B
PITZR B

12 2.00 27 4.50
10 1.78 19 3. 39
27 6.21 26 5. 98
39 6. 64 34 5.79
19 5.5 317 92.2
19 5.5 317 91.9
34 9.2 324 87.8
41 12.0 291 85.1
51 14.7 287 82.5
55 15.5 285 80.5

2.2 MTFEMERBHERESRANE

2 15 SF I TERORAEHE , DDA EK 55 46 A R] A9 g
TTRMBBEFER, BFEHARENEEMR
PMC @4 2, PMC B R MERERE
BH , U T 2% R /] — 76 24 H B9 R [R) 76 8 5 4 i vk 4
SREGEEHEERE, B SRYEA 6
FETE » BV 512 00 7T 2 9 IR) — A 78 4 5 41 i 4y
HEARFEE, AMEBRESREPESHEHE
WAL, W RAEM, R OR AR E RS
LS, L BT A4, KR4 R R G
RS TN 2 Mk, DR AR ER X, 2
MRS AR L, B MBI &, 40 i
BEE G, g AR A A Qe R B 22 A
B, SRR akERERER L, ok
EREMES A M, =ik, Wik, EEZER
AEMKES, KB 288 M &0 DD
PMC %8 PR BUEL 78 40 B v e, R 13 8 45 3
4y PMC Wikt FARERANE. BIEH T,
Zua R 2PN B 2 ZAH , 7] IR G4 04 BE AL b
e 9 A%, P AR R A (R 40 B R 3 A, BT I B 31-
27;27-21;24-19 FARYF 4B, I A T WL 5
AR, A TRAKEEH I WAYESE,
RN T4 g a8 B RE., B
HUE_RKGBRE BB S REARMEA, HH
FRET R — W o BB P AT 48 i 3 £ i 5
BHARF, B_RGHRAFESE, IRk £
WMo EEREKSHH SRR, WITRM
PMC ZE AR B 38, i F a8 1.5 88 11 B fa {k

R, WRSRARARER, B RME . 75
R SR E 400, BR/NAR S B I 404 5
L8, RREEHZ M MIeaF PMC Bk o 2 1E
MIEEA M

P TC %R PMC W80 2 18 T A9 4 e i B
o o (R BE B I B e B R B MR R R 4
A 70N EH K PMC R kB0 52, &RKKN
of 4 PR e AR B0 52 Y 40 g AT e £ A I X
MMEG T GR 3),

H# 3 B 0L, MoGZf F, PMC B3
HHAR R BB EC X By BN PR TE , B O 2~T7 A
RE, E¥ a4 PMC R MERECh 4. 92; 8
PMC H ¥ =4 Bk 10~20 4, fr A 41 i 3 &
LR, TOITZF PMC 7808 504 38 b iR i e
fo i B R 2n=52=4. 921+14. 6211 +2. 291
+1.56IV+0.71V +0.19V[, X 15 4EjT %
B, T 22 A PMC B84 28 o 8 i e £ 4
R 2n=52=8.41 +8. 1M1 +5.7M+1. 9V
+0.6V . REFRMBAR ,HH T HEEREL
R RE K . L g R B R AR T B E R EAE 3
BB R L 15 ERTIR A — e A, R B
gy 45%, EH A0 A HB WA, BILE W,
BEZ Ju R ARAE B A B B 4K, O3 0 () B s T B
A L A AR B s S R 2 A R AR
B ZER. Hib, #Ead K R £ KA
UBRBENARIEHA A N TRMNEE. BT
B A A% 15 00 e 4 3 B R B B R



6 3 REFE 5P ARAE AR AR 18] 20 200 7 P 3 6 PR A B 465

3 NTFEMERSARBESRTPINRAEERER
Table 3 The chromosome configuration at M I of the quadrispecific hybrid PMC
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4 3 19 2 1 6
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9 4 13 3 2 1 7
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12 4 12 2 2 2 6
13 5 13 3 3 2
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16 5 14 3 2 7
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28 6 18 2 1 4
29 7 10 4 2 1 4
30 7 16 3 1 5
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Fig.1 The chromosome configuration at M I of the quadrispecific hybrid PMC
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