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Abstract: Cold tolerance in seedlings of 5 japonica rice varieties, of which 3 from Japan
and 2 (Taizhu 157 and Jianan 20) from Taiwan, and 1 indica rice variety Tesan’ai 2, was
studied in phytotron with light intensity of 1000 and 2000 Ix at average temperature of
8.5C , relative humidity of 75%, and 12 hours of photoperiod per day. Rice seeds were
sown in Guangzhou in December 1999. Twenty-day-old seedlings were put into phytotron
for 9 days of treatment. The morphological and physiological characteristics, such as plant
height, leaf number of main culm, dry weight of shoot, death percentage, chlorophyll
content and electrolyte leakage rate were determined. The results showed that japonica rice
Nihonbare, Kinmaze, Fukuhikari and Taizhu 157 had greater tolerance to low temperature
than Jianan 20 and indica rice Tesan’ai 2. The japenica rice varieties with cold tolerance
will be good donors of cold-tolerant genes for improving indica rice varieties, which will be
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helpful for preventing the seedlings from cold injury in the early cropping season in
Guangdong, China.
Key words: Japonica rice; Cold tolerance; Phytotron; Seedlings
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BAENRATEREARAWMLS LS. TR HHEATOETERBERSHRNIZENH B,

MIEH 80 WA B AR ERIEE 64S MK EHLEANE, MANEERME 2, HESHPH
MNREAFANBTE R OF AT BASNFE, EREFEFOEASHE. DXAEBARH
“BHZRR" . “SmA” . B ELNERABEE. AR EREEED), 1994 ERTHH
SIAJH, @i 10 AAEMEREERAEREE, ZREHr RN EEREES BT
AEERHEY. Hik, #—S£FRAAOEAESBHEREN, BHURERLSENSIARTHBD
., EHEOWRAERZLT, HERIOPEHLEMAEERENRYL, AERELE Y, XHH
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# ¥l AAEH&FH A 4. &8 A M E X (japonica Nihonbare, Kinmaze and
Fukuhikari) By B 2 B Ay epdefed b iR vp 4@ 48, SRR FETT 157 (Japonica Taizhu 157,
e R Y HE SR ). I 20 (japonica Jianan 20, EHIWMB RS ) ANE=4% 2 2 (indica Tesanai
2, BEMAECES M RIRGR FD) B )R E AR S B AR RO T RS R T BT O S 0t

ATSHBALERAE RN T 19994 12 7 18 H#F, B#8¥% 20 dBFAH, &
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2.1 (REMENHEEMAEN

HHEREEMBEERE M BRBRNEEAEERE Y, 2 \TRBAEATENHESELRE
1. FESHER. ARHENEBFEREEESR (F=931>F),=3.90). RKRLENEMHK
RIFEEEEER (F=597>F=426). £AHESST WRELEI d SHEREHRE
B, ERPEOWK., Ho, AMKERAMEGT 157, REROFFR4. M ME=%2
S KRR INE 20 10 K.

¥ EIRSE IR Rk LD 8 8 e dni 5 M
Table | Changes in plant height {cm) and leaf number of rice seedlings after treatment at 85 T for 9 days

Fah $HEE] Before treatment HHE  After treatment A& * Increment rate (%)
Varieties ## (om) oA 3 t#H (cm) L ¢ 5 (cm) w8
Plunt height Leaf number Plant height Leafl nurmber Plant hejght Leaf number
H 2§ Nihonbare 255t 1.6 290+ 002 M7+ 14 292+ 0.03 3.1 0.34
X Fukuhikad 255+ 1.2 286+ 004 242+ 1.2 2389+ 002 S.1 1.05
4 % M Kinmaze 247+ 1.0 332+ 002 235+ 046 320 Q.16 49 3.6l
47 157 Taizhu 157 256+ 1.0 302+ 004 2401 10 303+ 0.04 62 £.33
B 20 Yanan 20 264+ 0.9 28361 0.04 2621 22 289+ 0.04 03 1.05
$¥—=3F 28 Tesan'ai 2 (indica) 221t 1.4 333 0010 2121 046 337+ 0.07 4.1 1.20

*EH (%) =( £ W5 - W ) BT x 100%

Increment rate (%)= (After treatment—befare treatment)/Pefore treatment X 100%
2.2 RimEMBFEZM HMEMEMR

KBEBEFRERKMENREHBIBERREFTEF R EOH K L. —BWF, F—KRHS#

HAMMREN BN A, PR s, Bt SEWRE- o R bR £
FitBY., Z20MRASTHREBLE I dEMEZ M ThREZ L. FESHTR, F5F
Mo HEMREEER(F=6047>F,=3.90), HRA—-SFHEHEASHTRELRERDE
AT (F=0.024<F,;;=4.26), HMERBMNAMEZEHFAHETHBRE. Ko, SERAET 157
MM RERME, FHERREAERKN O ERBE-AEE, AMSRAESH o
B LLARTRRTRI RGN, MR ISR ey o T A ALEORTEME. eSS R X L S R 2 1R R
BE, WHOREATRERMIR, —2OrgH B 2ok 2 rh#g3gy, |00tk
8 2 iF 45180, Aot aE b3 2 0.

23 BEHSRESEEL

F2ARAEGMERB ORI EMTSESTEMNTARR. HSEHVER. SRLPHBEH
BECERFXERMPHERLLERMNEZRHEREEKE(F=680>F,,=3.90 fl F=27.58>
Fou=7.82). HERHN, SHANMSESEFEVHIES, BREMAK, FASRBFHHT
SEFBBAARAEREE. Kb, HSEEERSNARHEEL HERESE 29, vg
KHEEMR DR R AR inRg 20, BRAAS, BB TESFN chl a/b HFEE, LLUINE 20
M =1E 2 SN T MEERKX.
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Table 2 Effect of low temperature (8.5 C ) on chlorophyll content (mg g'DW) in leaves of rice seedlings

chl (a-+b) g3 3-3:% 5 chl a/b

Vaiej‘:es AR Before 4L BIS After Chlorophyll degradation A-3AT Before AAE After -A
treatment treatment rate (%) treatment treatment (%)

H #B§ Nihonbare 1616 0.84 1430+ 151 11.51 3.00 kXip) 0
2% Fukuhikari 1887+ 3.52 12,621 094 3312 319 2.85 10.6
£ N, Kinmaze 18.11+ .83 1505+ 0.71 16.90 34 2.78 B.6
4T 157 Taizhu 157 22,42+ 3.22 1831+ 1,79 18,33 3.13 2.73 12.6
e 20 JYianan 20 1710 16% 1476 208 1373 32 253 173
=45 25 Tesan'ai 2 (indica) 2257+ 391 17601 1.53 22.02 3is 2.68 149

24 {KiEBEAEBREEEMEN

Bk KA A TAKEBES G EMRE, TUEIESENI /DR B, Hik, £E
PHE TR H ML ORI GRRZETWREDY, AR B ERBEATHERRER
m#E3FER. FTEHWER, wPENFREERLEXEEN BT EEHEREXER
(F=555>F., =4.56 I F=100.17>F,,=5.42) . KR4 3 d j5 L #8 K 5 8 B T LD,
Bito d MBEWME. BARLLHE RGOSR 2RELZENXST, {EE 0.8299-0.9746
ZE, ESRFEFSEUSESSB2E9/A, NIE220KZ, AXRD. TEHAE=ZE28WERE
&8 R

%3 {EABEMBE EEERENEE(%) HER
Table 3 Effect of low temperature (8.5 C ) on electrolyte leakage (%) in scedling shoots

b W@ Treatment time (d) PE 2
Varieties 0 3 6 9 Slope r

H ##§ Nihonbare 64t 38 66t 18 132t 54  579% LS 50666  0.8299

15 % Fukuhikari 7.6+ 0.3 77+ 20 144296  51.2% 120 4.5833 0.8495

& M, Kinmaze 83+ 37  BJX 03 18392 598t 69 54700 0.8662

£917 157 Taizhu 157 84+ 46  87t18 205t 15 614t 46 56933 0.8784

I 20 Jianan 20 85 0.1  165% 106 387+ 139  665% 101  6.5400 0.9746

=% 25 Tesanai 2 (indica) 824 23 217+ 42 486% 15 740t 5.5 1.4766 0,990%

25 EERSEAED EBAETERARDRE

AR AR AL E T A ESTERTR, SAREETYEREREXER(F=6.00>
Fou=3.90), HARWEMEMTYHELEXZEZR(F=143<Fy,,=4.26). REMLk, &%
FPHERATE—H. KBEL4HEHE, B, BXHSENMEETHEMN N, HERKNEH
ZA ik 10.53%, HEKEEH(6.72%), SEAHENHM0.25%), ZHZXN-MEBSEFE
HRBEEBP A —ENAEESTYHR., G 157 2EBAENEN IS THEART, 2W
BRARSERAMEEEAKYN. WE 0SS 2 SNEaETYECRBARSE
. A= 2SMEEZK, TR, X2 MEHNESHRDTHEREE. b T E
i, HEEEGFHHENE, BEHNSHRAESEREBAMETT 157 Mind 20 ZHBLrE =%
2 S EMERMA, HySE=% 2 2miEEmak LIRS,
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2.6 {ERAEMNAKERAZTENSIR

HUARFHEAREHKAEMEEHNE T EFRRNRBE R ERNXR 4. SEEME I dut
R R T EER, P NE 0 M8 2 S8 H, EFERE( ) Na512813.3%
M15.6%. AbFE 6 d P M TAEKIEREER (] RBEFEF0). 92.2% ) 85.6% A £k &
HEEEZERT(9R); &7 157 Mg ANIEEBRENE 80.0% M 72.2%; T HABME LR E
HBE 9 B 48.8% M1 46.6%. HEHLAFE I dK, M0 FAF=852 SHMEY 100%
FETS: & 157, &8 KAE G FE i B IR4r B3k 98.9%. 95.6% 1 93.3%; H AWFFLERE
by BABE 4.4% MIEH B, Bk EEPCRENA M, DARAMREH A ERR. HK
BEX. G157 S, MEWSERZEMNRZNE 20ME=82 5.

#4 BRESTAXMESKESHBERE(%)
Table 4 Injury tale (%) in various injured grades* of rice seedlimgs afler treatment at 8.5 for 3, 6 and 9 days

i 0d id 6d 2d

VYarieties * 1 3 5 1 3 3 7 9 1 3 3 7 9
HZ# ) Nihonbare 100 455 256 289 1.0 67 10.0 244 438 44 1.1 1.1 78 356
&3 Fukuhikar 0o 5313 282 17.8 82 78 78 289 465 0O 0 0 6.7 233
&[4, Kinmaze 100 256 122 422 1.1 33 6.7 167 T2 O 0 0 1.1 28.2
17 157 Taizhu 157 100 41.1 irg 211 33 212 5.6 8% 8o 23 0 L1 11 25.6
AnEs 20 Jianan 20 100 133 289 578 0 0 a 7.8 922 0 0 0 a 100
FF=%2% Tesanai 2 100 156 60,0 244 (] 0 44 100 856 O 0 0 0 100

ERHENNE X0 #& Thiny scedlings in each variety were investipated in replicate. * Z#FJ5 1 represents normal

seedlings, and 3 to 9 represent the damaging effect in an ascending order up to death (grade 2).
3 Wig

IHRREBOLEBIEERE, 70 FE0CKD 80 SR BARERREWR Y, EHEREHIRE
EHRAFEE, ZESNBEBMEREROES., DEMHAATEMGRK T E T REE e
HRNSEHBRMR R, ZRECBHARAFRSY, I3 /8w W 4 — Bk T o
5. AARENSEREEEBROEEL ENTHER. AHRSESERITSESR . BF
A B RF AN ST FERER MR QAN SER. SEMET 157 W Mw b
AHRES SARPEF =0E 2 SR, XA T AR U B3 e B EH .

AL A T REE R EORTF O K BB i e, R B, HEwh B M E 30 HE 4 55 4R
WA HRANY, HENGBEEER ABRARTRAIRG. Bk, 06838 H
#5, BEMEALA, NEERBHHER ERARFNLRERESHUEH AT HMS KA X
. AR AT ER I dNKRBE LR, T 20 M =& 2 52 100% FET-,
Hith 4 NmfPayFLEARM L R, APCRENDRAREESENE,. RERSAEN
BN —EY, RUR RIS NS REREERT R,
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