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Studies on Cold Tolerance of Widely Adaptable PTGMS Line Y58S and
Its Physiological Mechanism at the Booting Stage

BAI Bin', WU Jun',ZHUANG Wen', YAO Dong-ping' ,LI Ying-ge’ , DENG Qi-yun'~
(" State Key Laboratory of Hybrid Rice/Hunan Hybrid Rice Research Center ,Changsha 410125
? Bio-Rice( Hunan) Co. Lid. ,Changsha 410100)

Abstract:In order to clarify morphological and physiological mechanisms of cold tolerance at the booting stage
for rice photo thermo sensitive genic male sterile( PTGMS) lines, by using the cold tolerant PTGMS line Y58S and
four other key PTGMS lines widely used in the production,the effects of low temperature stress(17.5 °C |10 d)on
seed setting rate , panicle traits, plant height, photosynthetic characteristics and antioxidant enzymes were studied in
this experiment. The results showed that Y58S had the highest cold tolerance among the five PTGMS lines under the
long-term cold stress. Comparing to the cold sensitive PTGMS lines C815S and ZhulS, morphological and physiolog-
ical mechanisms of cold tolerant line Y58S were as follows : higher seed setting rate and lower cold injury index ; pan-
icle length and plant height were reduced to a lesser extent; photosynthesis was effected not significantly by cold
stress,,the SPAD value and Pn value didn’ t change significantly ; SOD and POD activity were slighter decreased,
MDA content and relative conductivity were less increased.
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Table 1 Difference in seed setting rate and cold injury indexes of the two-line sterile lines under control and low temperature

treatment

f Rl RIRES S (% ) XoF HEZE SR (% ) Yo EREL
Variety Seed setting rate under LT treatment Seed setting rate under FT treatment Cold injury index
YS58S 37.11 £1.31b 77.31 £3.08a 0.52
GZ63S 23.37 +1.18b 79.27 £2.67a 0.71

P64S 20.96 £2.11b 75.22 £3.48a 0.72
C8158 11.58 £0. 55b 79.77 £2.90a 0.85

718 9.79 £0.56b 72.72 £1.27a 0. 87

KRR /ING FHEFR R B FEE] 0,05 BFE K, T

Values within rows with the same letter are not significantly different at P <0. 05 probability level by a Tukey test. The same as below

2.2 KAWBYELSUBPREXNEDESHNESH
=]
IR E BERFR T HEAT R T K i
F2 REBEAETKBESESHIKENER

KAbkmE (F2), (KIRAH)S, Y58S . P64S Z1S [y
FER A5 K 2 MRS 2] 18.13 em . 19.09 cm . 19. 47
em , 5 X REAH HE , FBEARR IR 43501 20. 6% .19. 9%

Table 2 Difference in panicle morphology and plant height of the two-line sterile lines under control and low temperature treat-

ment
e Jhsgy s FEHIK (cm) TR (em) K (em) 1 "~2 T (em) TS (cm)
Variety Treatment Peduncle Node length Panicle length First to second Plant height
length under panicle nod length
YS8S X FT -5.77 £0.95a 22.84 £2.27a 23.85+1.11a 0.85 +0. 44a 76.25 £3.10a
K& LT -6.21 +1.38a 18.13 £ 1. 80b 22.05 +1.08b 0.65 +0.37a 68.54 £1.35b
GZ63S X HE FT -3.39+1.03a 26.86 +1.85a 21.24 £0.6la 1.41 £0. 87a 76.00 +£3.45a
KR LT -5.21%x1.77a 17.40 £1.41b 19. 13 £0.92b 0.90 +0. 32a 65.44 £3.61b
P64S XFHE FT -5.53 +£2.82a 26.32 +4.29a 20.64 £0.6la 0.28 £0. 17a 75.68 £5.33a
{RIR LT -7.00 £1. 19a 19.09 +4.87b 17.87 £1.20b 0.23 +0.07a 63.45 £3.19b
C815S XTHE FT -2.45 £0.63a 29.51 £1.88a 20.55 +£0. 89a 0.26 £0. 04a 72.73 £1.26a
{RIR LT -6.18 £1.26b 21.94 £3.01b 17.67 £2.53b 0.45 +0.47a 61.49 £3.12b
718 XFEE FT -1.63 £2. 14a 23.95 £1.50a 20.16 £1.28a 0.78 £0.25a 75.28 +4.62a
& LT -4.85 +0.68b 19. 47 £0. 94b 16.08 +1.77b 0.83 +0. 36a 60. 37 £3.58b
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18.7% , NEH % GZ63S il C815S Fll T 15 K [ K 1%
JETE R, B AR R B 435 R 35.2% .25. 7% , X & Ab
FRJG Y58S MY F K A 23.85 cm, kIR 4L # 5 H
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Table 3 Difference in anther length and anther volume of the two-line sterile lines under control and low temperature treat-

ment

e ViSL iy 25K (mm) AL (% ) FEZGIEFR (mm? ) AL (% )

Variety Treatment Anther length Change percentage Anther volume Change percentage

Y588 XF R FT 2.11 20.07a 14. 69 0. 094 +0. 007a 29.79
iR LT 1. 80 +0. 06b 0. 066 +0. 005b

G763S Xf IR FT 2.02 0. 06a 15.35 0.100 +0. 017a 34.00
i LT 1.71 £0. 09b 0. 066 +0. 004b

P64S Xt IR FT 1.94 £0.05a 5.67 0. 098 +0. 008a 10. 20
fIi& LT 1.83 +0. 10b 0. 088 =0. 005b

C815S Xf IR T 2.16 £0. 12a 20. 83 0. 080 +0. 006a 20. 00
iR LT 1.71 £0. 06b 0. 064 +0. 008b

718 Xt B8 FT 2.40 £0. 06a 10. 83 0.094 0. 014a 13. 83
i LT 2.14 £0. 09b 0.081 £0.011b

AEARL] = [ | (IR T I(E - 3 RRA BT 3(H) | /% FRAL P 406 ] x 100% . Tl

Change percentage = [ | (mean value in low temperature treatment - mean value in control) | /mean value in control] x 100% . The same as below
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C815S.Z1S HY SPAD {H ¥ & 2 F [%, {2 Y58S )
SPAD fEASTC i & 25 5 (£ 4) . B RUMILIE X SPAD
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Y58S (RIRAL RS SOD i P T B i FE fe /0N, 1T C815S
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Table 4 Change in photosynthetic characteristics of the two-line sterile lines under control and low temperature treatment

b Ab 37 SPAD {H e
Variety Treatment SPAD value (wmol/m? - s)Pn
Y58S SF I8 FT 43.98 +0. 65a 18.18 +0. 09a
i LT 43.90 +0. 48a 18.42 0. 35a
G763S XF A8 FT 45.39 +1.25a 22.82 +0.35a
fiRiE LT 41.39 £0.42b 20.26 +0.29b
P64S SF I8 FT 45.66 +0.28a 18.04 £0.27a
i LT 44.32 +0.03b 16.32 0. 05b
C815S Xt IR FT 40.29 £0.59a 19.27 +0. 19a
fiRIE LT 38.44 +0. 86b 17.71 0. 26b
718 XfFR FT 47.36 +0. 34a 23.62 +0. 18a
& LT 42.38 £0.30b 20. 58 +0. 69b

x5 IHEXELEMHET SOD #1 POD &R

Table 5 Change of SOD and POD activity of the two-line sterile lines under control and low temperature treatment
A PUELiy T S A 7 AL G AL (% ) i F A EEETE (U g) AL (% )
Variety Treatment (U/g)SOD activity Change percentage POD activity Change percentage
Y58S Xt HE FT 607.4 £12. 6a 4.53 11.00 £1.75a 13.36
KR LT 579.9 £9.9a 9.53 £1.09a

GZ63S X8 FT 557.6 £11.4a 8.93 13.36 £0. 74a 8. 68
i LT 507.8 +17.2a 12.20 +0. 20a

P64S XHHE FT 590.3 £12. 3a 8.70 13.34 £0.55a 13.57
iRl LT 539.0 +23. 6a 11.53+1.77a

C815S XFHE FT 556.5 £14. 2a 10. 48 15.36 £2.03a 17.45
i LT 498.2 +18.7a 12. 68 +0.22a

718 X & FT 575.6 £10. la 11. 08 17.16 £0.94a 12. 82
iR LT 511.8 £15.0b 14. 96 +0. 76a

fRIEALFE 10 d 5,5 DNAE &2 09 MDA &L
XA A o H iR B 22 57, Y58S ., P64S Fll
C815S HAMEAH XA /N | GZ63S F1 Z1S By R4 K (=

6) o XIAHXTHL SRAYR

Mg oA A B, S ARIRAREE 10 d
x6 (RIEAET MDA 2EMENESENTL

I, ARG C815S T Z1S RN Hy S R M iE Ak, 1
1 Z1S AR L X BRBE N T 106. 00% , A Lo X HRAL 3
Y58S Fil GZ63S BN HL SR 4L /N, Y58S AR
L3I0 28. 85% ,7E 5 DAE R R/N

Table 6 Change of MDA content and relative conductivity of the two-line sterile lines under control and low temperature treat-

ment

f Al A BT NS & (pumol/g) A LA (% ) AFXT H 5 ARAL B (% )

Variety Treatment MDA content Change percentage Relative conductivity Change percentage

Y58S X IR FT 1.74 +0.28a 38.51 7.28 0. 10b 28. 85
R LT 2.41 £0. 15a 9.38 0. 20a

GZ63S Xt IR FT 1.84 +0.63a 51.09 8.37 £0.19b 33.70
fIGH LT 2.78 0. 86a 11.19 0. 09a

P64S X IR FT 1.90 +0. 35a 32. 63 9.50 +0. 15b 48.95
iR LT 2.52 £0.35a 14.15 £0. 17a

C815S X IR FT 2.07 +0.23a 37.20 9.37 0. 24b 73.43
fIGHR LT 2.84 0. 46a 16.25 0. 17a

718 X IR FT 1.32 +0. 09b 68. 18 6.33 +0. 14b 106. 00
iR LT 2.22 +0. 10a 13.04 +0. 14a
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SRR B T) , 45 SRR SR Bk P
1B SOD T4 Y AR DG 1 24 52 W8 38 TEAH G, T 5 AR 0
LR AR A A 1 2 UM O, BRI (PR TR L SPAD
{EL.Pn {H .SOD & PE S5 8 AR Y AL 1L 1578 H 3 40
FEAC W HAEHC S AR iy T R i AR A A
AR,
RT ESEEBSEREUEEXREZTURSEREHN
HXRH
Table 7 Correlation between indexes changes of morpho-

logical and physiological, seed setting rates chan-

ges and cold injure index

Bzt SR B ERER
Index Seed setting rate Cold injury index
BT 95K Peduncle length 0.2871 0. 1288
FE K Panicle length 0.6941 " 0. 8404 **
PR Plant height 0.7211" 0. 8617 **
125K Anther length 0.3363 0. 1788
AEZ514F Anther volume -0. 4763 -0.5755
SPAD {H SPAD value 0. 5848 0. 6792
HeA# K P 0.7148 * 0.7955*
SOD {4 SOD activity 0.9373 ** 0.9846 ™
POD 4k POD activity 0. 6320 0. 6206
MDA i MDA value -0.3537 -0.3967
AAXTHL 5% RC -0. 8859 ** -0.9223 "

3 ifie

3.1 KEHESUHKIRME TAE RIS

=R

45 SR SE KRR KRR AR IR VA PEDE A 10 B ] &
FEARZ— , 0% 4 B o A H TS ¥4 35 R 2 o 55 v B
7 T AR S 5 B R 45 S R X — MR A
R C & & B, Y58S 78 M 8 21 K i) ]
PRT 18 CHREERT, AT 4815 4.5 v/hm® DA 9%
BEPER D A5 Y58S MIHAM A F R AE AR Y
it v 1 et AT i3, S B B RS AR e AR
FIEARIR I A P 45 R R, AR F R ZFWW
A RE SN Y58S > 5 5% 64S > 1 63-48,
Y58S FrECH AT Y P 1 5 Y Bl 2 572
010 B AR B AR I A R A e 6 A
Y58S RANHAFI 6 4> C815S Z A 2H 4 M I WK

PG 4s R, Y58S RN A5 WX IR bt
PEIR T C815S RANA A, FERINTE Y58S R4
AR FEE SE9RET C815S BRI A,
AW YR A= LF I 5 AR T
RIAT R IITA PEVEAY B A5 SR
BRI ER,S PAERER BN %
17.5 °C |10 d fIRIR AL BHS 45 52 R 3 i F FR AR, HR
B RIS SR F B A 22 5 W 3, 3L
T YS8S [T v P R IR X B 4, R CR GZ63S Fil
P64S,C815S Hl Z1S Z AR e K,
3.2 REBHAET R YS8S ST KIB
FSEEHLH
HE AR AR Y R IR AR R e VA IV F
BH 54550 M SOV T A 2 B EARDG, B
SCEEVT R 5 548 A% OB S ES T 4 AR A Tk
VP T IR R A S B LA 25 2% S0, A R 445 51
R REIORA K B RS 1 ~2 R
TE 24K AR 25 R 2 A R A3 R 8 (4 V8 DE
febr, EARDFR T ,5 DAE RILE M8 5 HEEK
FTRR R 38 (R T X R AL B 545 SR AR fh 2
I, A ARE &R Y58S WK A& ES MARE R
H ASZ AL (A 52 M e /N, R UBROR B R Z1S 1R
KAk = 2 AR S iR, 24 5 I E Fh TAE D,
FIFH A R 5 S5 T8 S AR AR RN AN B RG24
A B P E A N REE IR AT RBOURA T
R, MRMATREAEMAT REERHE, T A
ANERZMEAE EEE R IE A, 40 Y58S . GZ63S
C815S . Z1S HIAT RS tmsS , P64S AN T L &
prms12 X X EEOR T FE A i AL ZE ) A B B, B
PRIGVE ML SR AR ASBIFSE & 3R, MG T AN X6
HEAD PR ) [l — AN B R ALK ] B S RN A 1 ~2 1
WA R IR ALK A2 R
SRR B AR AL 5 25 SR AR A ¥ HE 8 BT W 2 1 AR
K HEMI AT REJE B T AT REFA YRR S 20
AV IR G R 52 M) P ¢ 1A 24 9 4K B 1) 35 2 0 3t 2l
P RRARIT 2R 28 & 1, WRB IS RE DB L AL i A
HB 546 M EER IR KEENKA
H 3L ROS S5THBR BT EE2S AR B4 0 76 1E %
A BRZRAE R A AE— AR S ORI 8 T8 T X
FlSP-A7 , 77 Az 5 f B ROS, T ¥4 1 8 14 7K A o b 2L
7 AFDGT A2 v 1 T R T 2 O T U B X Sk i Y
ROS'™' | SHAWGIEE AT RAR, AW 78 A& BLifi
AANE R Y588 Boh I i i) — A~ A BRAR R S Z AR TR
JiiR3E J5 4 SPAD {EL AT P B X6 8 LL 5034 T Wl 25 1
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