FE36BE2H HERIL X ZZR(BRABEZR) Vol1.36 No.2
2010 £ 4 A Journal of Hunan Agricultural University (Natural Sciences) Apr . 2010
DOI:10.3724/SP.J.1238.2010.00119

I.

ETUENIHLASERRINEETM SRS HKIR

S

BYRT, R, REHA D, FIEF 2, XE 2

(HEEREYRER S RBHO , M8 K2 410016 ; 2 BRI KE 2 2RMLERLT ; b EYRZEHER
ZBR, HE KW 410128)
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Development of cotton hybrid with high-temperature tolerance and
high yield by performance of pollen germination and boll setting
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Abstract: Eight combinations were obtained by crossing Sumian 12, Zhongmian12, Sumian 16 and JO11, respectively,
with mutual father parents Xinyoumian 68 and K-79, two cotton lines with high fiber quality and yield and
multi-resistances, in 2004, a screening method, based on principal component analysis of average boll numbers and
retention per plant during peak flowering and boll-setting periods in the field, maximum pollen germination and pollen
tube length in an in vitro culture experiment for cotton hybrid combinations, was used in the present study in 2005 and
2006 and, as a result, the hybrids could be classified as tolerant(+PC1 and +PC2), moderately tolerant(+PC1 and - PC2),
moderately susceptible ( - PC1 and +PC2) and susceptible ( - PC1 and - PC2)to high temperature stress according to
the scores of the first two principal components vectors. The high-temperature tolerant hybrid JLO6 screened from the 8
combinations performed with strong boll setting, wide adaptability and high yield during two-year more and multi-site
experiments, and approved by Hunan Crop Variety Approval Committee in 2009. A new cultivar for high temperature
tolerance can be developed by the method during cotton breeding program to stabilize yields for consistently high yields
in the present cotton-producing environment and in the future warmer climate.
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1 MR5EE
1.1 ¢AEEHI SR FHE

2004 FLLEABRITIAR 125, PR 125,
78 16 SF I01IHER 2 B ERERRIEEZLEE
WRBRNER RAATIEHRERNSGE , D85
EARAR. &7, SHERHAR 68 M K-79 Bt
#l 8 NERAGER) .

2005, 2006 FEMERIL KFHEKKIZN 8
MNEREE F BHBEHXARITT#HTHERE MK
EiH 10m’ BNMNAESEES 3 X HMEBRER 22 500
B/mhm® TR ENTRERMNE~EES T 2007
£ 2008 FHHAEE BRI XK . 2007 F
WX R o EEE, 2. £FFMKD ; 2008
FHXRRBRE—F 4 P4, EBEMTER,
BE, KEHMEL , M FFESRES . b
XERN 20 m* , BEE 30X, FHEZER 21 000~
22 500 #k/hm’ . XA BRHPAMER S T, KA
WHEEBEER— , HRBHITRIBERITH
RIZTEEHRIIT .

1.2 MEIRIRFGE

12.1 BHRARENERBEERAE

2005, 2006 FEZERAEGHENDPXPREN
% 10 BREMMRIE , T7 B TARRBHEAMS BT
ALELHREY 2 RAEEKRERBAREE , A%
UHBMEERT F NERTFHERBANKE
£ 7E 2007, 2008 FHHEEXEFEIAKRPERT
BRERE. PXIFBAERT=EEZIER .
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S BXEZLIM Kakani EYH A BIITEH
HATHAES  HNERRBERENTHELERKK
B . EREAREHT 7:00—8:00 2 5 FFENIFF Y
MEERR FTEENHEHEERANT EFRERR 100
mL & 2 g FRAE. 30 g FEHE. 5.3 mg KNO3, 51.7 mg

MnSO,. 10.3 mg H;BO; # 10.3 mg MgSO,-7H,0 B
#l , FHEHBEHAAERN 6 cm WIFFOFP , 8
BHFEMY 10mL . BFHRESNRER , AFER#RTR
7, FMOORESEFENKRE , 8MEFOLY
500 ~ 800 RITEHF(1~2 Z1t) . JHLIFFMOE , HE
SRUAMRIEEFIRNAENEERE S0%ER FHEF
Mm% BB 20, 25, 28, 30, 35, 40 CHEK
EFETPREZGTESR  SNMNEELABERRRA
BEE 3R BF21UhERET 4 CKEPERY
EELEK , ARAXEEHMBIUT RN H L
R ANMRUNECHENERKE  8MEFL
ME 10 ME , TESIMBPNBELR , H5
T AR  SNEFMBENNE 20 MARD
THEKE  TEFHEREKE .

1.3 Gt
SKF SAS B ITHIEA B NS It 947,

2 #R55H
2.1 BB EWIEMIFA SERMHEREIN
BB EEAEFRNNPHLAENEHEE
KKEREBENASMIEM, £28 CH 30 CTH
EFRZGTREARKRE , RAEREEASME
K. MNR1AUEE , BHREHAENRKEY
EEKEETAEREAEGZEFELEEZR BB
MEEEM 35.6%(JL08)E 58.5%(JL06)ZEAL , ZXiE
N 22.9% ; JLO1 ERKIEH EKER/N488 um) ,
M JL06 MEREEHMERKERZR K660 um) , HEIX
172 pm .
BUEHNLERENERTHLERBAREE
EFRARREEGEZEFESEMEZRGR ) Bl
JLo6 MBEKRERBEZ(14 D), RREEES
(81.9%) , JLO3 WYBMREREZLO ), M JLO2
PR R RIR(S5.5%) . BIEHRH AR BUEM
BiR HROMEHREN 24.7 MIL0S) BEMIE 34.5
ANIL06) . WIELER RN HLBHERIEM,
BHRRAEMLERTHE , REREEREER
A 75.6%(JL06) , FRIKEI R B 51.4% (JLO3) . fH< M
PWMER, BRHSERPNRREREFMEX
(R=0.68) , FRUNRREER KN EEKKE



F365FE2H

BUKRE ETRPHASERRILEEMSBES RN

121

2 EEZHEXR=0.57), XRBERCHBEKRRYL
LENENEESTNERYPPAEEENREE M
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F1 AR RRER Y. NRE. EeEMELAENSEKEMEERKE
Table 1 Boll numbers and retention per plant, maximum pollen germination rate and pollen tube length in different cotton hybrids
A & AaEH BREHTATA) H£HBWEATH) %E?’E% BKEHE
SRBA R E/% LERBUA REE/% BERE/% KE/um
TR 125 < F L1868 JLO1 (10.61.4)bc (71.8£1.5)b (31.2%1.1)ab  (65.1¥2.9)b (41.743.5)cd  (488.7+34.8)¢
FAR 125 <L 1868 JLO2 (11.0£1.9)bc (55.5%1.5)e (25.0+3.0)c (53.943.6)cd  (48.9+3.2)b (518.5+13.7)e
TR 165 < H L1868 JLO3 (9.0+1.3)c (63.2£1.3)d (27.2£3.3)bc  (51.4+2.9)d (39.6£2.0)de  (508.1=12.1)de
JO11xFT{L %68 JLO4 (10.01.8)bc (62.3£0.7)d (30.0+2.0)b (66.8+3.7)b (43.0£2.6)cd  (615.2+12.2)b
8125 xK-79 JLO5 (9.8<1.4)bc (61.5+2.3)d (24.7£2.5)c (53.7+4.5)cd  (46.5£2.7)bc  (539.3+9.8)d
P25 xK-79 JLO6 (14.0£1.8)a (81.9£2.8)a (34.5£2.6)a (75.6£2.2)a (58.5+3.7)a (660.6+13.1)a
8165 xK-79 JLO7 (12.01.8)ab (67.5£1.2)c (28.6£1.5)bc  (62.3£5.9)b (45.242.6)bc  (576.5%18.5)c
JO11xK-79 JLO8 (11.4+1.1)abc  (64.5£1.9)cd  (29.5+1.8)b (60.4+5.6)bc  (35.6+3.9)e (545.4+11.0)d
RAPBIER 2005, 2006 F 2 FIRBLE RO FHE .
2

22 ERHSSIAERR MR AX 5 RESZ |, il &R

LENERRABERLM A TAMLEL se ok
B ATENERERB RREURENNEY £ JLO6#
EEAEFNEEBEARNERERKERKE j:: . ! . L7 !
HITTERD PN ERFORE E—HNE=F = § 4 e *iLo4 o 4
SEPClL M PC)ETEEZRM 86.6% , e R MR N
TEEREAEE LR 6 MERHLXESEFES . PCI JLO8

— . w ®JLO1
RRNESERGTEERN 71.9%) , WERMEH A B SRR
PERIYEERENRE T PC2 HREBMEN PCLT19%)
14.7%) , WERBMRRBRIAN A . TN, B1 WAERS PCT A PC2 MIMERI S 1B IERATA A HIEIR
EEZETAEAT , PCl BEEE , WERTHNLEH AL
. - o ey . o L o Fig. 1 Classification of high-temperature tolerance based on the scores

HNERBARRE, RSP BEARNEKEY of first two principal components (PC1 and PC2)
s &= = >
EKEEMREA M PC2 HES , MR K X N

o 23 XX RRER BN~ ERM

BE LRHNERBARRERR  £ERES
ZRAEH PC1 M PC2 FIEFF JLO6 1 JLO7, JLOI
FJLO4, JLO2 1 JLOS, JLO3 1 JLO8 4 Bl X% Jo it
=E. BiEE. REBNBRBEREREE 1) .
T2 ERSOMHSIEEERRSERNEN
Table 2 Eigenvectors PC1, PC2, and PC3 of principal component

analysis for six given parameters and the variation
accounted for by each eigenvector

25 ERDBAEREE

PC1 PC2 PC3
BIWHERE 0.42 0.20 0.29
BRIHIRE R 0.43 -0.30 0.42
SREBERE 0.42 -0.48 -0.03
SRR ER 0.45 -0.21 -0.21
BEHBERER 0.32 0.71 0.33
BKUEHEKE 0.39 0.29 -0.77
TRNETL 71.90 14.70 7.10

£ 2005 F A 2006 FH LIRS HI TELR
7dAEBT 35 CHMmEBRS , M BRRERA
& JL02, JLO3, JLO5 F1JLO8 EHIM T Eo 1 2h %
BRAARNBBWETIONAR , BEHRKRER
E, NEREERINEERBER , MFEHROTS
BERAE JL06 PMELRMET  MAENMENS
FEERIKER , RiESM T HRERteidXi
R . 2007 F£7 BAIKE 8 A LA@RTEIELHE)H
WTETF 35 CHRFEEBRRS , LHEBEXSEHR
CHIATHENHREMNERBEIAR ,M JL06
FRHBE—ESREE , RINE TRENLERMEN
BN JL06 EHRTFHERBREENS THRA
MOEZEMRE 8 5) , £ 4 NMAR KRR RIG LS BR1E
=, WA ESD B8 5.24%H 9.80% .
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2008 FHXFHIREH | JL06 HNEKRELRHBEE
BTXR , £ s MNIRIWFTEHRIES” , 15
FRAERFEMREZHETRER?I) .

3 JLO6 XA I Ay AR LA A -2 R

Table 3 Performance of boll numbers per plant and yield of cotton
hybrid JL06 in multi-experimental sites for two years

£ S BRREHRE BRERE ﬂ%%ff% EfE

A /g /(kg'hm %) /(kg-hm-?)

2007 JLO6 (44.5+4.5)%% 624042  44342% 1873.1%*
CK 36.6£3.6  6.43£0.27 42135 17058

2008 JLO6 (43.746.6)*  6.30£0.52 4 138.8%* | 743.0%*
CK 393427 6414029 38463 15570

3 INESTTIR
BIUNENRESLESFEZRARENTS
BEMWARMERM  EEXR, UEHEEEE
FENBEEAENEHEERKERNTNER , 7T
RT7MEBRE. AEFMHRXENFENLEEH
gpltl g E @ SBEARY ISR ME RS54
MR RI , B 7T HOT SRR @0 5R IR 5
EHE . SRZAEERERBX S FEBTERRD
BREX SB M EN RSB | EERLE
EELEEMHIHESRR, ML THESRE K EX7
HEFFPRENTHELEEKENBER N
WBZEEE  URES. RETSREEETENE
FBELESR  MEBEUSSTEHBELER, &K
THEERKKE, BUHNEKPENERERES
REEH 6 MERRIX 8 NERAGH T EBRE
MHTIFNMAELE S EERSHAERNELRE
. RN RES JL06 ES XXt
TERERLBE R ERESEXSHFH (2007
F) , ERIEFENIFERMHFQ2008 F) , MRAHE TR
BLRYE., ENMNMEHMT .
EUFNIRESD , ARENSERKERNS
EU, 28 BMEKRERZEY, HAWSILSEY
MAREAREE"SENBEHSBIERNTF
RER . XELTFEFEFESRMERE | E3X6kR
MWEMIES K HRBEASBEEEEATBRE ,
MEALBREFHNEELERTETSERAR | K8
MTEMRAE  £EBERRMHNREFRBENSR
BEAMWYE  MAEEEARBEELERT~&
WEE . XEEBERTREERETREBT NN
TRMSFNEEET , EMEXRRMATRRFE

B . EAXWRG , EEREREIEHALRMNERMN
REORI | FEABFEEIEFNHERREERNY
REEES  BY T —HHSERBIEEIMNEES
&, FREBETERRATHGEE) . EWSERTE
ERXMHIEER | EAREETEEMRERH®
ERAEFHITHEENMELEE , NEMNTEAEA
MEHRE EAUSHEMAERERNBITER 55,
FENEEIRFTEERETRERESEME
TATEMRA K MAREREZMNE K BREEE .

EEP e

[1] SinghRP , Prasad PVV , SunitaK , etal . Influence of
high temperature and breeding for heat tolerance in
cotton :A review [J] .Adv in Agron ,2007 ,93 :315-385 .

[2] Liu Z, Yuan Y L, Liu S Q, et al . Screening for
high-temperature tolerant cotton cultivars by testing in
vitro pollen germination , pollen tube growth and boll
retention[J] .J Integrat Plant Biol ,2006 48(6) : 706-714 .

B3] X&, XDE, RERE , F B8 S-1 HEEREREN
MRAFEMRE B XRENR[I] . HERILX
224R 0 BARRIERR |, 2007 , 33(4) : 403-406 .

[4] Kakani VG ,Reddy KR ,Koti S ,et al . Differences in in
Vitro pollen germination and pollen tube growth of cotton
cultivars in response to high temperature[J] . Ann Bot ,
2005 , 96 : 59-67 .

[5] Salem M A, Kakani V G, Koti S, et al . Pollen-based
screening of soybean genotypes for high temperatures
[J] . Crop Sci , 2007 , 47 : 219-231 .

[6] Singh SK , KakaniV G, Brand D , et al . Assessment of
cold and heat tolerance of winter-grown canola (Brassica
napus L.) cultivars by pollen-based parameters[J] . J
Agron Crop Sci , 2008 , 194(3) : 225-236 .

[7] Feaster CV ,Turcotte E L .Use of heat tolerance in cotton
breeding[C]//National Cotton Council of America . Proc-
eedings of the Beltwide Cotton Conference . Memphis :
National Cotton Council , 1985 : 364-366 .

[8] Brown PW , Zeiher C A . Varietal response to heat stress
during reproductive development[C]//National Cotton
Council of America . Proceedings of the Beltwide Cotton
Conference . Memphis : National Cotton Council , 1998 :
1451-1452 .

[9] Lu Z M, Pearcy R G, Qualset C O, et al . Stomatal
conductance predicts yields in irrigated Pima cotton and
bread wheat grown at high temperatures[J] . J Exp Bot ,
1998 , 49 : 453-460 .

[10] Rahman H , Malik S A , Saleem M . Heat tolerance of
upland cotton during the fruiting stage evaluated using
cellular membrane thermostability[J] . Field Crops Res ,
2004 , 85 : 149-158 .

FAEGRE B
ST ERFE



