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Effects of physiological and agronomic characters on
canopy temperature of peanut

REN Xue-min'*,ZHU Ya'", WANG Chang-fa’, WANG Xiao-li'*
(1 a School of Life Science and Technology .b Library, Nanyang Normal University , Nanyang , Henan 473061 ,China;
2 College of Agronomy , Northwest A&F University ,Yangling ,Shaanxi 712100, China)

Abstract: [Objective] This study aimed to explore the effects of physiological indexes and agronomic
characters on canopy temperature of peanut. [Method)] Canopy temperatures of 12 northern large peanut
varieties were continuously measured with an infrared radiation thermometer from pod bearing period to
harvesting time, and activities of catalase (CAT), superoxide dismutase (SOD) and nitrate reductase
(NR) ,and contents of soluble protein,malondialdehyde (MDA) ,soluble sugar and chlorophyll of the func-
tion leaves of peanut caulis were determined. Agronomic characters including branch number, lateral
branch length and main axis height were also surveyed at the harvesting time. Then the effects of physio-
logical indexes and agronomic characters on canopy temperature were investigated. [Result] The canopy
temperatures of the 12 large peanut varieties were different,and Yuhua 153 had the lowest value while Kai-
nong 41 had the highest value. Physiological indexes and agronomic characters had significant effects on
canopy temperature. Chlorophyll content had the greatest impact among physiological indexes,followed by
SOD activity, NR activity and soluble protein content,while CAT activity, MDA content and soluble sugar

content had less effect. Main axis height had the greatest effect on canopy temperature among agronomic
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characters,followed by lateral branch length and branch number. [Conclusion)] Canopy temperature of pea-

nut was closely associated with physiological indexes and agronomic characters. Stronger physiological ac-

tivity, higher plant and more branches were beneficial to lower canopy temperature.
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Table 1 Correlation coefficients between physiological indexes and canopy temperature (n="72)
HE PR R CAT SOD i 1 NR {itE AIEHEEASE MDA & FEMdEEsE HRESTE EN=RIEY; 2
Physiological CAT SOD NR Soluble protein MDA Soluble sugar  Chlorophyll Canopy
indexes activity(xl)  activity(x2)  activity(x3)  content (x4) content (x5) content(x6)  content(x7) temperature(y)
xl 1
x2 —0.065 1
a3 —0. 004 0.228 1
x4 0.407* * —0.385"* —0.176
b 0.043 —0.021 —0.444* 0. 046 1
x6 —0.189 —0.512*~ 0.062 0.303** —0.014 1
x7 0.400** —0.043 0. 004 0.417** —0.056 —0.078 1
y —0.400* * —0. 146 —0.282" —0.378** 0.243" 0.184 —0.515 1

TE: % %o % JPBIRIRTE 0. 01 F1 0. 05 K E2REE, K2,

Note: * * and * indicate significant difference at 0. 01 and 0. 05 levels,respectively. The same for Table 2.
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Table 2 Correlation coefficients between agronomic characters and canopy temperature (n=12)

KRR 53 B (ESEN FER i )2 R
Agronomic characters Branch number(x1) Lateral branch length(x2) Main axis height(x3) Canopy temperature (y)

xl 1

x2 0.083 1

x3 0.227 0.807** 1

y —0.604" —0. 290 —0.661" 1

R3 HELEBEEREEERERENEESN
Table 3 Path analysis of physiological indexes and canopy temperature
b ~ 3T T 3T ﬁﬁﬂ'— =X 353 M i A L 2 =R
A B8 A CAT % SOD J 1 NR 7 14 1 MDA & & T P i LRSS Suiy
Physiological CAT SOD NR . R MDA Soluble sugar Chlorophyll
’ . o L i Soluble protein
indexes activity(x1) activity(x2) activity(x3) content (x5) content(x6) content(x7)
content (x4)

a1 —0. 181 0. 020 —0.001 —0.102 0.005 —0. 005 —0.137
x2 0.012 —0.310 0.058 0.096 —0.003 —0.013 0.015
x3 0. 001 —0.071 —0.253 0.023 0.035 0.002 —0.019
a4 —0.074 0.119 —0. 045 —0.250 0. 006 0.008 —0. 143
x5 —0.008 0. 006 0.112 —0.011 0.125 0. 000 0.019
x6 0. 034 0.159 0.016 —0.076 —0.002 0.026 0.027
x7 —0.072 0.013 0.001 —0.104 —0.007 —0.002 —0.343

TE R PR RO o T AR R R Hoh g el i AR R M. R AT

Note:Bold data are the direct path coefficients, while others are the indirect path coefficients. The same for Table 4.
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Table 4 Path analysis of agronomic characters and canopy temperature
A 2R I3 (UEES FEE
Agronomic characters Branch number(x1) Lateral branch length(x2) Main axis height(x3)
x1 —0.417 0.048 —0. 235
x2 —0.035 0.579 —0.835
a3 —0.095 0.468 —1.034

O AR e S R R R R AR E AL H
HMTHESFESHFELEMEG=0.227), i@ F2£

1o A TR 3 A AR S R B O 1 AT e R T s
R ek J2= il JBE ) B4 0l AR AR RO 0. 579 . i H i



% 10 1)

AR A8 A5 < A8 A A BRI A 2 RO S 2 IR Y 2 85

I T 2K R A [R) 2208 AR R AR —0. 835, BRI AL K 2
i o 32 255 Rl EEE T o2 R Y s 32 2K i X e )2
TR 0 B T S5 R A F O 1) Ry £ ) G S ) A
R 56 J2 L B A FH Sk I ) A ELARTE S 2R S Y
SN AR SR B (— 0. 566) , Ui B 32 25 & B 9 2 5
SRR FEH R,

ST N

5 A7 R A A R N A2 e 2R I RE 4 B A
WA AAN A G F sk g 1O R IR . 7R/ E
AR 25 0 A BRI S PN TN Y 22 S XN 22 T =
T B2 F AT D T S0 AP IR 2 R A T T 2 R
FERAE . AR B M DR A AW 25 I A 1 5
55+ 100 2 5 A D 0 e 2 0 A T 2R . ol oA T A
T R S AL AR A (RO T 2R B A Y
AR 22, LA SR 45 FH 7 i B4 bR 25 1) B HE ( Q) AT I
Y RE R (QuO IR . DRI, 28 8 1 T 5 4 it i JHG S
J2 R A SR L 2 A v

AW FE B A B4 I R 6 A B 2 B AR L T o3
M 1 A B DR 56 )2 3 B A R 0 45 R d s L AR PR
WX 76 2 i B A7 75 55 2R W) o (HL 45 45 A 52 T 5 B R
) HC AP R R R ORI AR R R ke
SOD P NR G PERAl PR 3 & & X 4 D8R
x5 )2 R B B A 49 R A7 o B e g 3 AT v AR
F & 2 NR A SOD i P g e J2= i R Bk . i
BERREYCEFENN FEOR A ELE N, H
oA B0 IR B O AR RO A A 9 55 T A 19t
A VE T E D e Wy 28 3 B AL 70 AL 9 5 SR AN RE R AT
R PR F o 20 B 05 0. 4 R 22 i O JE o AE
FP) I R B AT MR . 29 50040 RuBP Ak
it o DRIl e A e R S P R R i 2 LA
RuBP JRACRE £ /4 F g S a2 0, iyl
VETERE R A B R U A N IE . NR
SRR N A0 G R Al AT AR FLAE AL T A ik
) NOy -N B J5C8 NH-N.N ZA R~ LS 5E
BIR 5 E A A . k. NR OGP A & S &
FURE A [R] A i i o 35 7 v U ) Al R WA A ) 2 3
WYL . SOD &3 bR 16 1 40 [ iy 2 ) 5 2l L
A 9 AR O P L T S G AR L 2
{0 P 4 1 P Al 30 A, AR A A T IR AR B
RAGABGEH CAT 3 ¥ MDA 5 4 R Al 7 Vbl 7
a0 ek J2 B B B S W /N L AEE AT i Al R
PRl R R E T —E R AR B2 e
Az RS PR R e 2= R AR R O i A 3X — T T Al

o N O AR AR I T 5 2 W Z8 I LR L TR FE T2 1Y
B Oy — 7 T AR BR TR D3R DU R A L K H
RLAE L AR 2 T S LI 3 AR A e L
HE X 56 2 1 A P 5

B AR S R A ) ek R TR 9 A T B AR M
DRLZR T 26— AR e J2 B4 i A A 5 A s R
DIAHOG . SR 7 e RS /N2 (Y F 5 v e B L 45 AR
ES e T2 B4 A P e e S 1) b % ik 55 4 A
1M AR B g A B A B TN L TR )2 L R A
LA . AR 50 B AR AT B AR A T
YER BT e BEAE AR T 25 i 5 e T2 il JEE A A I 35 Y
TR 5 (P<20. 05) » HLAR 5 £ B4 268 X {8 £ K5 i —
A 9 38 A48 0 i 4 2R S T 2 2 e A A e R R R Y
FL AR AT e R i B 25 A S R e R R Y
ER PR LB AT A B A B O AR
SR AR IT IR K B 23 BOBOMAN A X et 2 iR
WA — 5 1 B A% R R H 3 o 2K X e 2 R
JEE B ) 42 A B B0 JE R B il i 3 25 1Y
144 R F B AR AL IR A B AR 7 10 5 1
FEAE A B 3 ik — 2P UL T 32 25 X 4B AR T = il
B B2 1Y) B

SRR e S TR Y D 3R A 45 R R AE 24
7 T LA K 4% 77 T AR EAE AT B H AT Ak B 2
WEFEf N Tz TR B /N2 A SQ JHOH J2 il ) 52
i DA 38 0 I N AR SR BT S8 T 2 . ASIF ST AL LA
FEAE 1 Bl VR M oA 0 AR L R LA B AR
Xt el 2 i B 8 S W S P A A SRR A e B AT —
F1% Jm BRIy TP R A T s A ) O ) B Y
JERHLEL JE R AR N R PR i s Z AT T
Z Cndh B S Z AR CETRA (U 73 57K 1 4R
FR L e S T A R DY AR 9 A DD e

oo amd

(5% k]

[1] Durigon A,de Jong van Lier Q. Canopy temperature versus soil
water pressure head for the prediction of crop water stress [J].
Agricultural Water Management,2013,127:1-6.

(2] JAAREE, K& EAAR 55 NE XS /N 22 58 J2 1 B 1 52 i) B

5y MR SG e L], £ 844, 2005,25(1) : 18-22.
Zhou C J,Zhang S W,Wang L. Q. et al. Effect of fertilization on
the canopy temperature of winter wheat and its relationship
with biological characteristics [J]. Acta Ecologica Sinica,2005,
25(1):18-22. (in Chinese)

[3] Kumari M,Pudake R N,Singh V P,et al. Association of stay-
green trait with canopy temperature depression and yield traits
under terminal heat stress in wheat ( Triticum aestivum L.)

[J]. Euphytica,2013,191(1) :87-97.



86 PG b A ARRE B R 27 2 4 (A SR B2 WD ERVEC
[4] Guendouz A, Guessoum S, Maamri K, et al. Canopy tempera- Zhang S W. The second heat source of wheat populations and

(5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

ture efficiency as indicators for drought tolerance in durum
wheat ( Triticum durum Desf.) in semi-arid conditions [ J].
Journal of Agriculture and Sustainability,2012,1(1):23-38.
WL NER BB GRS [T 0 A SR, 1997.8(5)
471-474.
Zhang S W, Temperature type phenomenon of wheat []]. Chinese
Journal of Applied Ecology,1997,8 (5):471-474. (in Chinese)
P AR AR L IR L AL KR S AU R 2 B 4 S R LA
AR WESY L], TR PRAOE R4, 2011,42(4) :399-405.
Gao ] P,Han Y D,Wang X T,et al. Canopy temperature differ-
ence and the related characteristics at heading stage in rice [J].
Journal of Shenyang Agricultural University,2011,42(4) :399-
405. (in Chinese)
OFmLERE.E & H MR R 5 G R A A
FEPERIRF ST [T Wbk %4, 2007, 16(3) : 85-88.
Han L,Wang C F, Wang ], et al. The study on differences of
the canopy temperature and physiological characteristics of cot-
ton [J]. Acta Agriculturae Boreali-Occidentalis Sinica,2007,16
(3):85-88. (in Chinese)
FE2 180 B ZR B, 55 4B AR B IR 2 R 4 S S B
A BB S0 R L) ). PUACRAMRRE B K 2= A . B AR IR
2008,36(6) :68-72.
Ren X M,Wang C F,Qin X W,et al. Preliminary study on can-
opy temperature difference of peanut varieties population and
physiological characteristics [ ]]. Journal of Northwest A&.F
University; Nat Sci Ed,2008,36(6) :68-72. (in Chinese)
FARTL.ERKE B WL RFEERE KRG ERZARALMN
WH5E [T, PEALR PRI B R 2244 - B AR, 2007, 35(11)
80-83,89.
Li Y P,Wang C F,Zhao L,et al. Low temperature phenomena of
soybean of different genotype [J7. Journal of Northwest A&.F Uni-
versity: Nat Sci Ed,2007,35(11) :80-83,89. (in Chinese)
ZRE, ERE AT F. A TFR)2 RS 5 5 G R A B
FRPEWFSE (1], Pa-EAl 42 . 2008, 17(2) : 101-105.
Qin X W,Wang C F,Ren X M, et al. Study on canopy temper-
ature and physiological characteristics of different millet geno-
types [ J]. Acta Agriculturae Boreali-Occidentalis Sinica,
2008,17(2) :101-105. (in Chinese)
- EREEE ML BIEEERE S RGN A
FevE [ pydbAll 244 . 2009.18(4) : 133-136.
Wang Y.Wang C F,Zou Y, et al. Study on canopy tempera-
ture and physiological characteristics of different peas [J].
Acta Agriculturae Boreali-Occidentalis Sinica, 2009, 18 (4) ;
133-136. (in Chinese)
TR Ve RN B R R ok [T ). T B R A B 4, 2006
(4):210-214.
Zhang S W. Cold wheat” s concept, characteristic and future
[J]. Bulletin of National Natural Science Foundation of Chi-
na,2006(4):210-214. (in Chinese)
TR AF L /N2 R AR B AR T BRI R AT [ AR A R
#,1990,9(2) :1-6.

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

it’s heating effects [J]. Journal of Ecology,1990,9(2);1-6.
(in Chinese)

Kimball B A. Lessons from FACE: CO; effects and interac-
tions with water, nitrogen and temperature [ M]//Kimball B
A. Handbook of climate change and agroecosystems:Impacts,
adaptation, and mitigation. London: Imperial College Press,
2011.87-107.

Monteith J L, Szeicz G. Radiative temperature in the heat bal-
ance of nature surface [ J]. Quarterly Journal of the Royal
Meteorological Society,1962,88(378) :496-507.

N RIS A AR B AR R R (M. BRI 2 T L
PEARBE LK 2 Hh AL L 2006.

Sun Q. Hu J J. Research technology of plant physiology [ M].
Yangling. Shaanxi: Northwest A&F University Press, 2006.
(in Chinese)

EL0 - S R PR N N NS e b st 7l R YO R T
(I, A /B 34 . 1983.,9(1) : 77-83.

Wang A G,Luo G H,Shao C B,et al. A study on the superox-
ide dismutase of soybean seeds [ J]. Acta Phytophysiologia
Sinica,1983,9(1) :77-83. (in Chinese)

Heath R L,Packer L. Photoperoxidation in isolated chloropla-
sts: | . Kinetics and stoichiometry of fatty acid peroxidation
[J]. Archives of Biochemistry and Biophysics,1968,125(1):
189-198.

TRVt BRE A Bk AE Bl A A R & (ML v
B BRVUBHEBOR A, 1986.

Wang P H,Chen Y Q,Ma R Y.et al. Experimental directions
of fundamental biochemistry [ M. Xi’an;Shaanxi Science and
Technology Press,1986. (in Chinese)

e R R A AL B e R (M. P4 22 . IR 5 o A
2000.

Gao ] F. Plant physiology testing techniques [ M]. Xi” an:
World Book Press,2000. (in Chinese)

N A K. SAS SE Al Fe g8 i S2 i Foig [M. 1 42 . 15 %
o P fiRA L 2001,

Hu X P,Wang C F. Course of SAS foundation and statistical
examples [M]. Xi’an:Xi’an Map Press,2001. (in Chinese)
gk AR /N AR B PR B Y B 5 IR OR R ok KR
(). A E AR BE4 . 2008.41(9) - 2573-2580.

Zhang S W, Wang C F. Research progress and tendency in
wheat low temperature genotypes [ J]. Scientia Agricultura
Sinica,2008,41(9) :2573-2580. (in Chinese)

FIEMG BRTTRE LIS AFL AN A N (ML L
AR R, 1981:69-74.

Weng D M,Chen W L, Shen J C,et al. Microclimate and farm-
land climate [ M]. Beijing: China Agricultural Press,1981:69-
74. (in Chinese)

Patterson T G,Moss D N,Brun W A. Enzymatic changes dur-
ing the senescence of field-grown wheat [J]. Crop Science,

1980,20(1) :15-18.



