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Effect of Light Intensity on Fertility Alternation of Thermo-
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Abstract ; Light-intensity-affected fertility of thermo-photo-sensitive genic male sterile (TGMS) wheat ( Tritic-
um aestivum L. ) lines C412S and C404S, which were reported to be sterile under low temperature condition and
normal fertility under high temperature condition, was investigated in growth chambers, with normally fertile wheat
lines G412 and C404 ,the recurrent parents of C412S and C404S,as control. The plants were treated during the de-
velopmental period from pollen mother cells (PMCs) formation stage to the anthesis stage in growth chambers at two
temperature levels ( 8°C day temperature,6°C night temperature,and 18°C day temperature,14°C night tempera-
ture) and two light intensity levels ( 160 and 300umol /m®+s) with photoperiod 12 hours day time and 12 hours
night time. The results showed that under low temperature condition (8°C day temperature and 6°C night tempera-
ture) ,both C412S and C404S showed complete sterility with self-fertilized seed setting rate of 0% whether at high
light intensity level (300pumol/m*s) or at low light intensity level (160pumol/m’- s). Meanwhile ,under high tem-
perature condition (18°C day temperature and 14°C night temperature) ,C412S showed highly sterility with self-fer-
tilized seed setting rate of 5. 4% when treated with low light intensity of 160pmol /m’- s, but showed normal fertility
with self-fertilized seed setting rate of 65. 0% when treated with high light intensity of 300 mol/m’- s. On the other
hand, C404S showed normal fertility whether under high light intensity (300umol/ m’-s) or under low light intensi-
ty (160pmol/m*+s) ,with self-fertilized seed setting rate of 69. 9% and 73.2% when treated with light intensity of
160 and 300jmol /m*+ s, respectively. These results suggested that light intensity had important effect on fertility al-
ternation of TGMS wheat.
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2.1 ERANBREAGEARBREMXEEZELERT
HERR
ENEREEAREE KRN B—En SR
REBMBI M, 2 T FAXES R C42
C404 E2ANMEF(BESCT/HE6C . HE I8C/K
BI4C)M2 M ABEEKFHLET, MIEARX
HERTHGEEE 70.1% ~73.3% , 5 & HXEL
EH]69.5% ~T2.1% 2 AWM BHEHBBTER
WEEE, FESWERER, BEE OLHEEER
WERBRALRDBEKTY, —FHEEAMNBEL R
HWEHERBREN, FHEREMEHEEN TN
EREEL.F-FTERARXREENREMLER
BEKTEEAEM,
2.2 XHEENEXBAMBENRT R C428
BHRANNE
AR, BABARZEERTR
CARS MEHEETEL HARELREFNTEL
& 1 ATLUE 1, % B8 B 0 iR B X IR B4R
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%1 FEAREAMAREELABRTEARABBEETRE
RCRSHABATHELE
Table 1 Seed setting rate of TGMS wheat line C412S un-

der different temperature and light intensity con-

ditions (%)
ltﬂfﬁ& Low lcm‘[iflﬁfreatmem High lemﬁ;ijiff treatment
fmge B BLM LR BLE
Weak light  Strong light ~ Weak light  Strong light
D, 0 0 5.420.18 65.0£1.70
D, 0 0 5.4£0.23 47.7:2.14
D, 0 0 5.2+0.20 29.010.80
D, 0 0 2.0+0.06 15.410.53

Dy: M PFAMITE R - FFAES:D,: BB RE-KROHUEY -
FFHEM:Dy: BEARE—RAPUPEY - FEM: D, BB HE
ZWAHES - FEES R H B 8T/ 6°C Wil H il 18T/
8 14 ; F LM : 160umol /m’- 53 3% B : 300pmol /m’ - 85 4 K H )
Wt 12h, TR

D, :PMC formstion to anthesis; D, : Earlier stage of the first division of
meiosis to anthesis; D, : Later stage of the first division of meiosis to an-
thesis; D, ;: The second division of meiosis to anthesis; Low temperature:
8T at day and 6C at night; High temperature; 18°C at day and 14%C at
night; Weak light: 160umol /m”- s; Strong light : 300pmol /m? - s;
The day - time in growth champers is 12 hours. The same as below

2.2.1 EREFHTAREAXREE C4128S HHH
K¥m ARIALER ARRBRAHT(RRST/
RE6C) AEEFCHEAHMAERBLBAR,F
HZHMAEREEKNBRAETREHLHE, C4125
BEANR AT AXLELEL2HH 0, ZHE
REBAHAREEEART R C412S ZHAREFH
RENF RERERFHERENRERIALT I
RLHEENETHEMNERARERILREEW, A
TREEEHBEXN T HMEHBKENEFENEKR
fER i

2.2.2 SREFHTABRRBEED C412S HiEW
M ARSBEEXHT(HEI8C/KE 14C),
5506 H 4b B (R BE 3R E 160pmol/m’ s) 53R B4k
8 (6 MB 4R BE 300 mol/m’- s) Z [, C412S ) H 245
LRFERBEER(P<0.01), ERFLBBRE
ThAMNHBREEK SHEREHE. ELENESR
BT B - FEAE X — B K i BGE AT S AL,
CAL2S AR EERINE 5.4% , FANEERE ;
MR T, C4128 AL LEF L 65.0%,
RAATETT. EHESHE-RSHUY - FE
B ITR AR B A S RO AL, C4128 1
AR INK 2.0% M 15.4% , 4 HETEAR
BFHEATLEM,

M C412S 7E 35 & 18 B 35 38 F K [ 06 B 5 3 &b
BEAXELCERNEZERRER(KR2)WUEH,
B TR % KR 39.3% , M H LB T B F
BELEAN4.5% FHEXHTROEER, &
B, ER R R AT, B 0 B X IR e R B

£2 CASERBEARETAAARBELETALEX
ENSEILB(SSR WR)

Table 2  Multiple comparisons of seed setting rate of
C412S under high temperature and different
light intensity treatments using shortest signifi-
cant ranges test (%)

13: ] F LR

Treatment Average seed setting rate

AR BAE 39.3a4A

Light intensity -] 45bB

AP B D, 35.2aA

Development stage D, 2.6 b B

D, 17.1cC
D, 8.7dD

BEFRNEFHHNEREOO MO.05 KFFHRERBEY,
TH
Large and small letters mean significance at level of 0. 01 and 0. 05, re-

spectively. The same as below
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HHEREHR A

MR BE 40 LY B B AE 0 25 R RlHR DB K
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Table 3 Seed setting rate of TGMS wheat line C404S un-

der different temperature and light intensity con-

ditions (%)
ﬂ:ﬂlﬂ#&  Low Iem{iflﬁeﬂireatmenl High lemfeiitﬁﬁmatmem
fmge Epi B B Bt
Weak light  Strong light Weak light  Strong light
D, 0 0 69.9+1.01 73.222.30
D, 0 0 50.1£2.15 55.5%1.80
D, 0 0 27.3£0.98 32.4x1.15
D, 0 0 14.1£0.65 14.1 £0.65

MEIFTUER, ZEHR8C/KEB 6CHMIKEA
ZUT AEEFLRLHEARBEBLR FEZ
BUARE RS Kt B ab 758 248 W 4b 78, C404S #R %
BAREAE B LELTHO0, FH, EKRE
BAMAKMEEETIT R C404S REHAFTHIRE
BF RERERTHRAENRERARE XM
RERCHAREEERE R C412S LB MR,

EHR ISC/KIBR UCHBRERERGT,
MM R - T RKE B, HERT
C404S A ELE N 69.9% , BREB T ALY
ERKyT73.2% , BEBTERETEKE EBES
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CA04S FE2 P R B AK FH AR A L RE K 14.1%,
RAKHBEARET, FESTHREY,C404S AKX
GLREFHEBLESBERLEZRMNERAE
ERY), IMEREECBANEEHERTR
CA12S BRI, 168 e B 52 A X I e S 4 L
BRUATRTRRANEWEEAARAAT RAE

BTN, C412S B8 1 A X Sk 3R K 1L C4048 3
g,

£4 CIMSEREHRBETFTAAXREEARABEER
EMSELR(SSRAUR)

Table 4 Mulitiple comparisons of seed setting rate of C404S

ynder high temperature and different light intensi-

ty treatments using shortest significant ranges test

(%)
gz FHL LR
Treatment Average seed setting rate
KR BAH 43.82A
Light intensity BHHE 40.4a A
4t 2t B D, T.6aA
Development stage D, 52.8b B

D, 29.9¢cC
D, 14.1dD
A AJ
3 i

AERES ATEY BN aRRTHEE
K S EEMESERIR. HUENERE
KMAEEKHRELRD LABGES SRER
BRI AT RARERIER, TERE R,
WAL BB AR EKBRE 58S HE 2 MR EAR
PHINTERERBRNRERE WREBESNER.F
HESHBRHNTEREANE, S TFESBRIEREE
AEDERG, BEEENRBEERAY, RELL
RHENAR,ERE - ENMBMEHBEHA
S BSR4 AL, S FAT S U — A A B e
EHBEESE T ER ENREEZE RER
FHERIGTREMNLFAHNERRR  EHLE—E
RREMERABEHFAEBERATHERATHER
Ko BR2IO TEA R ZE MR L B M M ORI,
FHREMRTF 0CEKARE ", PEORAHK
RLXTERESR I E R A E 201k BB 101 8
o LA 568169 98 Y6 (1200001x ) AR OB R
ARXE P H 2 4R E K F 160pmol/m* s
300pmol/m* s, B F R AR NN EREE, &
I f S B e 1) R IR & K 12h, BB W LA HEBR 7 6 R
MESHTEMNER,

BR{EN A HIE S, R BEREKEES S5H
VSR, METHEXHABRAR, B F
HMEBERK"" , BXPE™ HurkW, eF i
W EEARREE—EEAMM, NEEN XS
ERESARE KBEEMADHMARERARR
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BESK, NES B LW, 25 B i & 3d
J& ,HENE PS T B A AL 80K (Fv/Fm) HISE A %
(PRBEME. KBES TN, EXHSB
FALEMANETRE T RMIE RS LM T %
MHGERRSE, MH T HRERE PST MiFH,
R BR 3R B K B BT K B0 bR R o ML
(F) e840 FO ] 25 76 5 76 30 802 IS5 O D K 09,
B4 R ABIE S B R R S BN A O
SORERE BREEEACRFESGHE, B
RE#H.,

AR, o B E C412 F C404 ERR

HBLET, AXELFRARE R EWAL, %
EEWNEHRE. MATR A2S AR HBEFE
T ABEAHE_ KSR - F B STLE,
CARSEFHBABEBMT WAL LRGN
2.0% 1 15.4% , A EBNEARENERE ; AN
BRARESE - FEWATEE, HRBRTHA
REELFNNS.4% , KB NBARE, MARELERT
AR LEEL65.0%, FHRNEENT, X8k
WX CA2S BN EH R AR T EEE W,
CARS KFXBUEAMIFEGRAFER LR, 4
RARAET R EBBEQ N BREAFAR,
C412S B F T R 5 i o FR 5 B L R, if C404S
BIR P BRGR BE A TR A b . SRS, B IRR
BEXMEEEHLRNEHASBREZEA—EHE,
KB AMT, AR OGRS E LAY c4128 A
C404S B RAMIMERBABEN L R, BB E
AHTLAE RUREREETERE iR
BARFE , B 6 M58 B X B o A1 H IR B o B
BB KIERFTE. #E24 P eRE EATK
BR PR BEAT NE C49S 47 15h K BB
fish A BAH EZRERIShKEBEFT
C49S AL LR ,8h i A MBI T %%
EAHGHAAITERAFEY C4ASkBKERE
15h, 3 RIAFUEHELHMR, XTHSBERS
BAATH R EFE X (BT E 4 200pmol/m’: s, J5
AL 10pmol/m* s £4 ),
HTFARXRE R BBE 120, ZHR T XA
BESHEZRE MHIAR , EHEE S B HA
MBERERE NEFTHER AT REEHA
BUERRHAGAX. EEREKELIE P #BA
WEEARMMCA T BPEM—-AFHHBEE,
WIS RRUERT ., SRHEYHERBERRE
RPELGT ATP AR SEHFUHX, TEHRK

ATP & REA B BRE S, T B W ATP 43 K1
R B R 1 ATP WG 69 0% 4 1 LU AT B Bk L R B b
B, EEYENATP SR EERBT 2 4%
2 Mk A RB R MIES A R, A ER R
HEBHE2LANEARE, - E—S WRESE
BEAH—BRIZE R (AMP), B4~ RS
B BRIEM AR LRRE R, BAOBMA. &
ATP XA BT, — S B BB BB EEH
R4 P BRI 7= IR S A R AMP, i — S 55 4L
S ATP Tl 818 3 045 66 4 28, B9 7 78 4 W ik 41k
REMBRERST(AMHEYNERE)PEEL
HEE, BRI R 7 88 (APRT) B —
B TR AL R YRR VR W B A O B R R A B R
(PRPP) ¥4k} AMP 9 XM, BRI &9, 8
KEBRE/ME CA12S ERBMBEHRHAE
ST, TER R MRS 30 L S 2400 L B B AN
F T SR I M APRT X HME R KL ELS
BKHBEOTERMTFE" X pee B cE
FIERBAMPMBENEAR T MERETHHE RN
THHUER.

TE B0 Z R P 20 R 40 S, ] (R B U A
FEHEAEN RS REMFEER LR —, A
FE X, i T o R ot I R A B R R /D
ERRAENRIRAEEYW A, ENEES
BEMENAT RETHRE AW AELAER
i B T O RO B X B M A B, DA R
32 6l B S B B 4 A ) S BRI R R R
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