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The relationship of temperature between air and organs of rice
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Abstract; Panicle, leaf and air temperature above canopy of 15 rice varieties were measured to study the relationship
between air temperature and the temperature of rice organs. The results showed that the temperature of panicle and leaf were
lower than air temperature, the temperature difference between air and organ of rice (TD) was affected by air temperature,,
air humidity, plant type and age of organs of rice. Under conditions of similar air humidity, the TD was lower in the low air
temperature ( below 26. 5°C) than in the high ( above 33°C) air temperature. At the same air temperature, the TD
decreased when the air humidity was high. The TD was also affected by the plant type of the varieties. Under similar
climatic conditions, the TD of erect panicle varieties was higher than that of curved panicle varieties; The TD of the
varieties whose panicle was higher than the flag leaf was higher than varieties whose flag leaf was higher than the panicle.
After heading, there were significant differences between the TDs at different stages of rice growth, the more mature the
organs, the higher the TD.
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RE IR TN, AR XRACBE K ZRBR, BmEKBHERETA™8F 8. WASHET
BRI A , KRS B SR AT 35°C , b & R 2 B (X R AR e i f R
H = SRS KRB A ISR H A 35 CHI KK RS LR B RME ., T L, IF5REXKAE
F4) 2 Ml S e 1A T KRR B PR ROR S, B A IR B B E SR ERSH R E S KEALE LN XR,
BOREKBRRN A AESHRERE JBE  RHRESN X R, AXREBAR T RSKBEEER
REUBRRSRE R RE KTESE KT ERESKBRRSRBZ X RNE W, SEBSEER
BAM T IERESHRE , iR RK RS, SRR SR
1 HEE5FZE
1.1 S5kt

LKA (B R) B 1-101 (MR : 125cm; SRS B :35°; F4< : 25cm; S K :42em) (K {); 818
(128cm;37°;27cm;40cm) . E L F 5 (125¢m;42°;27cm; 46ecm) | Hl 4L 63 (115¢m;74°;24cm; 44em) 78 1
(130cm;80°;26cm;41em) 78 2(132¢m;75°;27cm;;40cm ) B 11-112 (124cm ;80° ;24cm ;45¢m) . D0094 (130cm;
75°3;26cm;42¢m) \D0074 (125cm;75°;25ecm;43cm) (35 5¥E (111cm;35°;25¢m;40cm ) L3755 6 S (128cm;38°;
25cm;45cm) Bk 7 5 (97cm;37°;21cm;30cm) (4EFE 88 (95¢m;35°;20cm;31cm) \4EHE 3 5 (98cm;50°;
20cm;30cm) FITHE 2 5 (99cm;48° ;21 cm;35em) , FHRT 9 ANl (R ) R Z3EMRE , FoR b B RS &
PEm R,

1.2 BEit

BT 2005 4571 2006 4E7EB WL T° X B AR R Bl el BE17 . kBl TR & 118°30,
b6 31°50"  IRBIAE F %5, DRI 12m”  FEHLHES 3 REH . HREREEE S KE B HIF . 2005
45 A 10 HiEFr,6 A 10 H##:, #ff % & 30cm x 13.3cm, 25 J5/X/hm’ ;2006 4EFE17 /3 118 FHAR .4 H 20
HoASE—3EH,5 H 10 B VS 3811,5 A 30 B VS =31, &8 SEMAR 25104 270kg N/hm® (135kg
P,05/hm’ 1 180kg K,0/hm” , 7K 53 3% 6] Bt WEAR =556 47 o
1.3 WETH®
1.3.1 MREMBERKNE

IKFETREE HERE RS, T 10:30 ~ 1130 B R A H A7 RAYFPIU S8 4SRN E . B4
mFPEEDLSE 10 B, 5 S (] 2 i 8] 3 mHAE] 4 it S ERERLBE , FR i BRI 5 T 8 AR R e FH D
FOE FHTE PRI , LA T FHTE #0785 FE R B PR ER AR ARR . X3 AN EEALENE R A HEEH LR
3 REIIETT 5 o BABAL R SESR BUAAL 2 10 AREFIME, FEXT 3 IRE B AL IEHET
1.3.2 RREE JEBEHIE

Wi K FE T FEAOR R [RIAT , A @ IR AR BT e KRB B B # (R E 20em Z24) SR AR
SHXHEE . 5 10 min J5E 1 K, FIEME LK% E] B K UIRE FAAERHEE

FARSEE ST AR ZE(RRRRZ) BRA RURE X KRB E KR,

1.3.3 EREXKRESARZZmE N E

D AR S M A R L S EFER R T A, BESHSMHOTRES HE, TR AE
HASHEMALRE, AvERAM(HER) AR 1-101 K 4 818 . EMH 5 M7 THER N (HER)
AL 63 7~ 1.7 2 B TT-112.,D0094 1 D0074,, LA b m b e 5588 H S ZR /M. RA REBTE, X PR
KA E SR, IS R B KR AR .

BESERRMHE TSR ) L ERBRTEEMN 29, RIS A A " M R I Bk
B, #RTEGAAR 1-101 8 T- 112 F0F & K 00 818 . iz 7 S-FI4HAE 88, B 4 M AAlRS m b (4
B) B2 hERRM ERTRESMNE R 1.8 20048 63 .. #%4% .D0094 .D0074 44 3 &5 TR 2 5,1 6
AR R (HE) G2 M ERESR, £ RSP EBGTR H BIMEEA KRB, R LE e
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B, W E X PR E SRR 2 IR R B KRB RERIR 20,
1.3.4 FEBRELEEXNERZE M

43 B B BES A R KB 25 R e 48 6 1] P 8 A BRE, O T 380/ B B ) 22 30 0 58 45 SR 1
ma,3 ANEE B AL FEI R B SR IR IR 3 I ik, Sk mFp RS 88 MipfE 6 5, MHERAL
ER T, WERSERZ, DS B BEGER BES R R2E N
1.4 FaEath

FrREAR R A SPSS Gett R M-E T 2 70T 5 3R 1,38 2 H R EEE XA 5] 2 5 28 5 Fp o &R 2 438 H 3
FHZA K 0 B8 B 21
2 ZR5H5%H
2.1 SE5KBE. HRERMLR » i[g} IE‘aT:ilcz:geleaf

AR, WIE 63 FFF8 B 21 HilHE, if)g 10d
WRRRIF, TRMFER., EXHE, A 3 d RS

b
=)

820} Second leaf
I O {81304 Third leaf
f8]41} Fourth leaf

et
o

?' It

8
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SR ()
Temperature difference between

SHEJE B, b 68% ~70% , TS B A 2 Bk 2
15U T3 d W SRR 1 TR ARG S50 g8
B B E WA ET , SR 26. 5°C B, KRS HE. o 508 5?5

i:i:

o 2
26.5 31.0 330

<

AR 2 LE B/ SR 33°C I, B M SRR

EZHEME R, HHABERESKEBHEEIFEREE AU Air temperature ()
LA, EERIB T &, IR R & W IEEZ BN Bl S5 KEE SRR LR

26.5CHI B3I CHARBETIMENSAEBRZZRMEE e 1 Relatonship of air temperature and temperature difference
(p<0.01) ,31CHI 33CHSB TR SAIRIEES  beoween air and ongan of rie
B2 (p<0.05),

WA KBARFAHRENSEEZFHEMZR , BHMEEZR/D, R KK S 8 2 154
30, RABAMEIN% LERENREBEZSEBHENERTTERE . XURS TERERZNES HED
MZRIF IR /NE R,

2.2 REEEMNKBIEBZNEH

AqREH AL 63 hFR 8 B 21 HihdE, #ifd)s 10d
WRZRIF. TEXHRE, A 3 d WAREE kR,
H32.5 ~33C; MRS EEHZRKR, B2 5H
TiX 3 d B E S RAERSMIHEE 75710 44% [ 10%
1 86% FFF FWSE . ISR AT LU M+ 45 K IR EE A - PR
oA, KA B R, A AU 22 (A D, BV S T s

7.0 o F& Panicle

#i Flag leaf
fF12n} Second leaf
o 4831 Third leaf
8 941 Fourth leaf

seb T
4f
42 H[E

]

28 =

air and organ of rice

B (C)
Temperature difference between

K ORI, R K, O KB Al iy (0
BAR, LA B3 RRSIEE T ENIIRZESREY B2 o MR oA RS S R A

BRBEWRERKFE(p<0.01), HFHRKSBEBK, Fg 2 Efets of air relative humidity on temperature difference
SBEH S B2 18 3 i 4 HRERZ(E8E  between air and panicle, leaf of rice
Ko A2 FE AR A F A, KRS HHRE K, 7
R, MBS EZE /N, ST ENAKRSASY Bl £, BB, T RERE; R
Z, RAMIHREBAR, W2 B 2 B e, B8 1R IR
2.3 ERBIXHKRESEEZR R
2.3.1 FERIRKREHE . HSERZ N
RES AR FEEY , 3B S A 5 ph AR 0 A 2 R B R R SRR 2, e SR BB K AR R
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IEZHI RN T LAE I, 7 U4IE R AR T NN ESREBER T B BE R AR, R 2 S i
YR, LLAREESE N AR, A IR E 27 B & (p <0.05) o X5H MM BT M AP RZRS
TSR R L E S B RILK AR AR/ SRR TR REA K,

F1 BERIIKBEEHSEKREHIE

Table 1 Effects of genotype on temperature difference between air and panicle, leaf of rice

FRHEE SEREE(C)
KE(C) Relative b 8ill Temperature difference between air and organ of rice
Air temperature humidity Panicle type # oy 2 83 o 8 4 nf-
(%) Panicle Flag leaf Second leaf Third leaf Fourth leaf
31 68 B EP 2.2310.15 2.2510.23 2.48 £0.18 2.61+0.16 2.72£0.15
oy CP 1.99 £0.30 2.16 £0.33 2.41 +£0.38 2.59+0.22 2.76 £0. 14
31.5 50 B EP 6.02 £0.28 6.19+0.30 6.30+0.39 6.55+0.31 6.74 £0.62
oy CP 3.88 £0.59 5.07+0.31 5.14 £0.67 5.47 £0.80 6.10+0.14
26.5 70 B EP 0.89+0.23 0.91+0.24 1.15+0.27 1.27£0.19 1.36 £0.28
oy CP 0.47 £0.09 0.76 £+0.26 0.87+£0.25 0.96 £0.15 1.00 £0.06
31.5 52 B EP 5.93+0.35 6.07 £0.30 6.21 £0.39 6.43 +£0.28 6.64 £0.65
oy CP 3.87+0.83 4.94 £0.45 4.97 £0.65 5.29+0.63 5.97+0.47

EP; Erect panicle type; CP: Curved panicle type

68% \50% PILHIB LR T , IR, (BUG 3 B PR AP REELAE MR 2 B0 LU AT AR T IR, X IER
THERSMEEARLIR,, KA XN R, AR E ), B =X — 4518, 31.26. SCHASIE
FHT, RIBEARDL ERTE PR M B B2 R F R X WIE T RISCH 458 K RERE S <
R R E IR EE AT , TR BT , RIS BB

POZH IR R AR T U E B 45 R 5 HAAR R R AR B R T SR EH—2
2.3.2 BTUEXKEE. T REEZREH

T 5E 45 28 T B 2 TROX PR R EDK RS B U 22 , AT S R AR 7 B KA B I U R 2 R . AR
2 VUL IR R AR T ISR T LAE I A 5 EDK AR M CReA 3 ) SR Z TR, B <k
R2E2FBE(p<0.05) , 42 B KRS AR £ % 35 AV SR EMFENR BB R T, A R HEDKFE
B 5 RERK AR M B B, RSB XK 48 B R R R R K,

F2 BERIIKEE.HSEKREHIE

Table 2 Effects of genotype on temperature difference between air and panicle, leaf of rice

SH(T) *HX‘I@E ' SEREE(C )' '
B3] A Relative HEM Temperature difference between air and organ of rice

Type temperature humidity Genotype # il 82 o 83 o 84 o
(%) Panicle Flag leaf Second leaf Third leaf Fourth leaf
31 68 #% T PH 2.45+0.55 2.57+0.67 2.67+0.38 2.76 £0.91 2.77 £0.55
RS EEWFH 1.86 £0.54 2.00+0.29 2.37+0.64 2.60 +0.84 2.78 £0.34
Indica 31.5 52 #% T PH 6.13 +£0.64 6.18 £+0.64 6.30+0.45 6.58 £0.27 6.91 £0.56
rice EEWFH 4.291£0.29 5.17+0.36 5.23+0.64 5.51x0.45 6.03 £0.35
32.5 4 #% T PH 5.09 £0.64 5.56 £0.48 5.80+0.29 5.96 +0.68 5.88£0.52
=R EEWFH 4.83+0.37 5.22+0.64 5.52+0.67 5.65x0.82 5.8910.64
Japonica 33 70 #% T PH 3.66 £0.68 3.48+£0.29 3.80+0.49 3.76 £0.97 3.80 +0.58
rice EEWFH 2.06 £0.51 2.20+£0.64 2.86 +£0.58 2.96 £0.61 2.90 £0.50

PH. The panicle is higher than the flag leaf; FH; The flag leaf is higher than the panicle

22 BT U BRI AE T0% FXTRHR AT , PIA R B AP ) AR IR 2 E 5 44% RIB AR F T B/, X Wik
B T 7E R SR BRI , KA XHB B RR, SAE 2 E B, IR R — 458
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2.4 FHEBRERENHRZR N

TE55 =R ST R S B A F KA 200 MR i A A I E SR 22 , 7T 4 B BB AL BE X
SEBER R, RN 3 Pw.

MERFKE KRESTREAFERKN PR HEEERBE (p <0.05), H=HYKBRE . HRER
15, 5 — 1RSI0 IR 2R, B ) — R BB, IR o RS 34 3R B SRR SRR 22
BT 3 IR, 578 3 SRR Z BRI R, U 4RGSR B2 BoR , R B, <
2B XF IR T BRS BRE RA KREA B A AU NE AR, 2RI 58 B X, 7E 2B A 7 P /) LABUR 35
REHRHFHAE R,

®3 KERERREULEEMNSERENRM
Table 3 Effects of aging organs of rice on temperature difference between air and organ of rice

S {kiR % Temperature difference between air and organ of rice( °C )
A HBERH(d)

Variety Days after heading 8 St 2w 1813 W 4
Panicle Flag leaf Second leaf Third leaf Fourth leaf
4175 88 S8 HS 4.800.23 4.941£0.16 4.8310.31 4.90 +£0.37 5.17£0.11
Zhendao 88 3@ 3w 4.05+0.34 4.23:0.44 4.74+0.28 4.78 £0.26 4.8210.27
6 A 6W 3.37x0.41 3.81+0.45 4.53£0.47 4.61 £0.16 4.60+0.17
#5655 FFHEEY HS 5.44 +£0.36 5.68+0.13 5.63+0.61 5.9210.39 5.76 £0.31
Yangdao 6 3@ 3w 4.62x0.14 5.07£0.21 4.77£0.41 5.04 £0.42 5.2210.47
6 A 6W 2.05+0.75 3.28 £0.58 3.84£0.27 3.86 +0.15 4.070.24

3W, Three weeks;6W ,Six weeks; HS, Heading stage

3 itig

R ORE KRB E . LK SEI AT EEFEEWERER SN ERRERE, EESAERRE
B NEE S B R A SRR, T 48 /5 i T R B N O R B, o T VR B R R I 1R A R T R K R o 2R
HRER /K FE 2RV A0 038 523 ok SRR RS TR i S R B, (BB R M 2R B s R R 2 5 £ 7
Hf® . BRIXHMEEEN S BAEZSRENRENE FELZ, BRE RES RIS T HR
0L, ANAEY SRR E - IR E TS BB 133K AR OUFIEYIK 40 5 SRR . AN 7 138K
SRR BT #EATH . AR X KRS A SRR 22 BRI 45 SR 3R 0A , 72 RSB A R A, SUBAIK, KRS
HSERE/DN SES, WSAREZ R, R R SERENE L3, FERERIKBRRSKIBHERIE
k2R, EREABRBREENIEEZR S /N, W KB LELESENREZSBNERERTTE
#HE,

AR T AREFEKBIARBRENZS , R AT MBS ES BRI EETENAREZLET
BAERDN, 2R BE (p <0.05) , RIS FE T THRIEMHSE" > H B G RAMI S H B RS R
I, BFE R UFEN  AMHFAKBMRSEE T, 4% REUKR &R EEE, A ERE, hEST
B, MEEZFEBEKTE(p<0.05), XE5AZIMEFBFHREAL TR LR, ZIMEMBK, ZBRER
K, TR B2 B3R 5 1R 0% 5 T2 i TR K RS KA B AR AL TR 43 o, (B R 7 By Rl Ak TRt fn i A |,
BB E R A K, I ARSI/, IR

KT R EX K BRI RS LRGN, P. V. V. Prasad FAYCHRIBSEAFK RN B & 4L R
BERE ; ERSYCHRBNREE( = 35C) B SMAREREFMX, HERYCH0.771, HiR B
WEMAREA S IRE LTSI ORIR N KR LR E MY NI SRR A B3, B
REMSTRYRTESLAET, B 36°CHBIRK BER ML LR, Jeffrey T. Baker I\ HHERR,
REIBE WKL LR ER BN . ZKBENE T RS ENE/NATERME) JFER
FVER AR, B RE . S, KBS EREAS, SR ERRXE W, = REMRE, WKEHEE
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RN T R RSB R, WA KRS BD . EERKEMBS S RABRREE, B
BRI MK SRR . ARy KRR KRR MR B0 B, B3R R IR AT L
KSR ERE R KA R ; RA BRI A SRR B RS E FRE A —ER B IR, F KRR
FHA—E R,
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