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Diurnal variation of photosynthesis and light intensity response
of two seed watermelons in dry sandy land

YANG Yu-miao' ,JJANG Zhi-rong' ,AN Li*,LUO Jian® ,ZHANG Yong-wen’
(1. Forestry College of Gansu Agricultural University, Lanzhou, Gansu 730070, China;
2. Horticulture College of Gansu Agriculture University, Lanzhou, Gansu 730070, China)

Abstract; Photosynthetic indexes of ‘ Heifeng 1’ and  Jingyuan daban’ at Jingyuan county’s dry sandy land
were analyzed to detect photosynthetic differences between the two varieties. The results showed that both light satu-
ration point (3 818.18 wmol - m >+ s™') and light compensation point (67.47 wmol + m > « s™') of Heifeng 1
were higher than which of ‘ Jingyuan daban’ for its higher demand light intensity . Photosynthetic capacity, water
use efficency (203% at 12 : 00) and drought resistance of Heifeng 1 were higher than which of Jingyuan daban un-
der strong light condition. Tr of two seed watermelons correlated significantly to the Pn, Gs and Ci while Ci coreelat-
ed negtively to other indexes with adverse tren. There were significant differences in the photosynthetic indexes of
the same varitiey of seed watermelon, the difference of Gs among individuals was not significant, and the difference
of Ci was relatively significant. Grey correlation analysis showed that Pn ( correlated order 1) and PAR ( correlated
order 2) were key indexes to affect photosynthetic capacity of watermelons. The finds suggest Heifeng 1 prefer to lo-
cal conditions.

Keywords : the dry sandy land ;seed watermelon ;diurnal variations of photosynthesis;light response ; grey cor-

relation analysis
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Table 1 Fitting equation of the straight line and relevant indicators

FrEE PEHEL R = FNE D REpLES JEHEAN A JetbE A
Material Imitative straight line equation ~ Pnmax/(umol - m™2 - s7!) LSP/(pmol - m™2 - s7!) LCP/(pmol - m™ + s71)
EF:" : =}
‘4: L y=0.0174x—-1.1740 17.0383 3818.18 67.47
Heifeng 1
i
RN y=0.0142x-0.7414 13.2278 3697.96 5221

Jingyuan Daban
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Table 2 Comparing of main photosynthetic indexes of 2 types of seed watermelons

-sh /(wmol + mol™")

Hala) CO, ¥ Ci MR Tr

/(mmol + m™2 - s7!)

A LA R Pn AL Gs
material /(pmol » m™2 - s71) /(mol + m™2
RELE
o 12.0283+0.3201B 0.1967+0.0129B
Heifeng 1
B RAR

. +0.63
Jingyuan daban 7:55160.6389B

0.0778+0.0105A

320.5816+16.8176A 2.886+0.3995CD

306.0583+20.4694AB 1.2267+0.3716AB

I RPEUE PR ELARERE KRS PR R RIZERFRTE 0.01 /KT 2257 B3,

Note : The values in the table are averages + standard deviation, capitalized letters indicate that different types of seed melon are significantly differ-

ent at 0.01 levels.
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Table 3 Correlation analysis between photosynthetic

parameters of Heifeng 1

Pl S

Photosynthetic {%%Q LS Hﬂ l“ﬂ‘ ACOZ AR
parameters @z Pn Gs mJE Gi Tr
Pn 1 0.863 -0.758"  0.766 " *
Gs 0.863 1 -0.860 -0.495"
Ci -0.758 " -0.860 1 -0.728 "
Tr 0.766** -0.495* -0.728" 1

o ow # R 0.01 KT LIGHIRIER S, « FR 0. 05 KT LAY
LEESERTE

Note: * * indicates that the correlation on the 0.01 level is signifi-
cant, * indicates that the correlation on the 0.05 level is significant.
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Table 4  Correlation analysis between photosynthetic

parameters of Jingyuan daban

%%%ﬁ (NN =3 i It = M 2
Photosynthetic s LR M CO, M
R HE Pn Gs W Ci Tr
parameters
Pn 1 0.973* -0.480 0.749" "
Gs 0.973* 1 -0.636 -0.259 "
Ci -0.480 -0.636 1 -0.886 "
Tr 0.749"* -0.259" -0.886" 1

Heox # FOR0.01 K EIARIER R, « 2R 0. 05 K LY
HARPERZ

Note: * * indicates that the correlation on the 0.01 level is signifi-
cant, * indicates that the correlation on the 0.05 level is significant.
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Table 5 Photosynthetic parameters of membership

function value 2 seed watermelons

S pR A E BE15 S IERAR
Membership function Heifeng 1 Jingyuan daban
Z(1) 0.61 0.58
7(2) 0.86 0.50
7(3) 0.68 0.46
7(4) 0.73 0.58
Z(5) 0.54 0.51
7(6) 0.62 0.62

IE: R Z(1),2(2) -+, 2(6) 53 RS HFIR Pn Gs Ci Tr,
WUE PAR 13¢5 BRAUH

Note: Z(1),Z(2),---,Z(6) in the table represent the membership
functions of seed melon’s Pn, Gs, Ci, Tr, WUE and PAR respectively.
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Table 6 Correlation degrees and association order of photosynthetic indexes of 2 seed watermelons

i H Project HOLAHE Pn SILSE 65 M COMKEE G ZEMER Tr KRR WUE  SeR5E5 PAR
B | 5 Heifeng 1 0.825 0.722 0.56 0.618 0.476 0.811
YL KR Jingyuan daban 0.598 0.488 0.698 0.404 0.602 0.581
KIEJE Correlated grade 0.712 0.605 0.629 0.511 0.539 0.696
KHEF Correlated order 1 4 3 6 5 2
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