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Effect of Different Soil Moisture Contents on Net Photosynthetic Rate and
Antioxidant Abilities in Huangguan Pear Leaves

ZHANG Xiao-feng, HAN Xiang,ZHANG Jian-guang
(College of Horticulture, Agricultural University of Hebei, Pear Engineering and Technology Research Center of Hebei Province, Baoding,
Hebei 071000)

Abstract: With two years old potted ‘Huangguan’ pear trees as material, the effect of different soil moisture contents and
spraying brassinosteroid(BR) on leaf Pn and antioxidant ability in leaves were investigated in ‘ Huangguan’ pears. The results
showed that,when the soil moisture content maintained about 75% or so,the maimum leaf Pn was observed,being 22. 0%,
78.5% and 70.9% higher than 65%,55% and 40% soil moisture treatments, respectively. As soil moisture contents
decreased,the net photosynthetic rates reduced but when the content reached 55% or below,the leaf Pn remained a lower
level without significant changes. Moreover , when soil moisture content maintained 75% or so,a lower level of SOD and APX
activiy was found but as soil moisture contents decreased,the activity of both enzymes increased and when the soil moisture
content reached 55%,the activity achieved the maximum. However, when the soil moisture content decreased to 40%, the
activity reduced significantly. Under stressed or unstressed soil moisture conditions, spraying BR could significantly increase
leaf SOD and APX activities,with SOD activity from four soil moisture treatments increasing by 39. 1%9~113. 3% and APX
by 28. 8% ~141. 7%. Furthermore,when the soil moisture stress(55% and 40%) occurred,the AsA contents in leaves rised.
In addition,applying BR could change the diurnal leaf Pn pattern.
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W TR 3 Bk SE A SOD,POD % 1 4 5 31 %6 7 B
HEH TSRS 7E Cu*t ¥R 120 mg/L A SOD 5 8%
KIEME, WIETE 80 mg/L ik B A 32 A POD 1%
PETE 120 mg/L B 3K 2 B KRAH , 4 EFITH B 7E 80 mg/L
A SR B KAE ; B Co™™ Bl ¥R BE O T, 3 Rl S
MDA & &2 IZEH FFHaEHEE Cu™ s ik E M E
BT MR AR R R C B EBEMRE TR
RGBT gEA R CHREIERE T BB,
3 FPERSRARTE 40 mg/L B4 R C & &R K.
2.2 SOD #%#:.POD {E#: MDA & & . 4K CHE
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BRSEFRE] POD {25 F A0 3k Bk 8 2 /K 7 (P<<0. 01);
Cu™ e B e) MDA & 5822 Fibk i 8 2 /K F (P<<0. 0D,
BRI MDA & &2 5385 B 27K F (0. 05>P>0.01);
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Table 1 SOD,POD, MDA activity and VC content three kinds of vegetable seedlings under Cu?™ stress
Ab PRV B SOD §%#: SOD activity/ OD f POD j#: POD activity/ OD & MDA % #: MDA activity/ OD f& 4 F C &t VC content/ymol « g=1

Concentration 3¢ A3 THI# (ES A3 THI# T3 A3 THI# (ES A3 T
/mg e+ L1 Rape Lettuce  Chrysanthemum Rape Lettuce  Chrysanthemum Rape Lettuce  Chrysanthemum Rape Lettuce  Chrysanthemum
0 0. 154 0. 223 0. 108 0. 460 0.176 0. 196 0. 210 0. 009 0. 010 5.0 2.8 4.0
40 0. 191 0. 266 0.213 0. 509 0. 296 0. 348 0. 026 0.023 0.013 4.8 2.2 3.4
80 0. 228 0. 260 0. 253 0. 625 0. 353 0. 446 0. 027 0. 025 0. 020 5.0 2.6 3.8
120 0. 241 0.292 0. 248 0. 787 0. 286 0.412 0. 031 0.028 0. 028 5.4 2.6 4.2
160 0. 215 0. 276 0. 221 0. 564 0. 185 0. 351 0. 033 0.031 0. 032 5.8 3.0 4.0
S B = =
x2 SOD & .POD &4 MDA & B4R CRETUFESH
Table 2 The variance analysis of SOD,POD, MDA activity and VC content changes
AR5 R SOD ## SOD activity POD ¥ POD activity
Source of variation ss df 84 F ss df N4 F
¥k i [8] Between concentration 0.0177 4 0. 0044 10. 159 * * 0. 0463 4 0.0116 9. 665* *
Ff1E] Between species 0.0105 2 0. 0053 12,121 % * 0. 1674 2 0. 0837 0. 001 * *
22 Error 0. 0035 8 0. 0004 0. 0096 8 0. 0012
SRR Total variation 0. 0317 14 0. 2233 14
AR5 R MDA ¥ #: MDA activity 4% C VC content
Source of variation s df R F s df & F
¥ B |6] Between concentration 0. 0006 4 0. 00010 15. 061 * * 1. 0827 4 0. 2707 7.808* *
Ff1E] Between species 0. 0001 2 0. 00001 4,653 * 16. 3893 2 8.1947 236. 385 *
%2 Error 0. 0001 8 0. 00002 0. 2773 8 0. 0347
SRR Total variation 0. 0008 14 17. 7493 14
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Xp2E 5 2 R Co™ b 38 ¥R BE [B) R B 3% )
Duncan kit —# 17 2 & L4, 3R 3.4 ATH0L 3R
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Omg/LEHBWEZRYEMBEELR., RRAHEKE
SOD & M AE MR & Z B2 R AR B2, w4 5
¥ AFREHEBZHEREEZES. W SOD & %
SERFRBRFARRER, AFE>HE>WE; 5 Cu
a7 R K3 &R, H 5 a8 W 52 RN K120 mg/L

Cu™™* i iA 3 3 Fiigh E REAE 2L A e IR

LN POD 1% P78 SR vk B 120.80.40 mg/L
B 22 55N B2, M7E 0 55 40.80,120 mg/L Z [ fF4ER B
FER, CATHETE 120 mg/L i POD {EHEHR K. N
gk mE POD 1E 12 53k 5% B &K, MR 543K,
T2 6 POD {EVEAE 1%k B &2 5. JW3ER POD
R K. UL POD &M ER S ARBE XA MR KK
RS> HE>EX, 5 CETHEARKERES
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*x3 Cu" REMET SOD iEH# . POD FHE MDA E B H4EEX CRERZHILR
Table 3 The significance difference of SOD,POD,MDA activity and VC content under different concentrations of Cu?*
7353 SOD % SOD activity Yk B POD ¥ POD activity Yk B MDA £ MDA content Yk B Y% CE & VC content
Concentration S B M Concentration S B M Concentration S B M Concentration S BEME
/mg e+ L1 Mean Significance ~ /mg ¢ L™1 Mean Significance  /mg e« L™1 Mean Significance ~ /mg ¢ L™1 Mean Significance
80 0. 26033 aA 120 0. 39236 aA 160 0. 03200 aA 160 4. 26667 aA
120 0. 24700 aA 80 0. 38554 aA 120 0. 02800 abAB 120 4. 06667ab A
160 0.23733 aA 40 0. 35571 abA 80 0. 02500 bcAB 0 3.93333 abAB
40 0.22333 aA 160 0. 30594 bcAB 40 0. 02067 cBC 80 3. 80000 bcAB
YO/ A FOER BBy 5% , KB T F R DRI 1%k 4, O 0.01367 ac 1 3. 46667 B

Note; Different small letters mean significant difference at 5% level, capital letters mean very significant different at 1% level. Same as Table 4.

x4 3 FiER3E SOD & . POD & MDA & 4K CREREHLER
Table 4 The significance comparative of significance of activites of SOD,POD, MDA activity and VC content
" SOD % SOD activity - POD jE#: POD activity H MDA £ MDA content HH4: % C &/ VC content
. FIMH BEHE . FIMH BEHE . FIMH BEWE . FHEE BEHE
Species Species Species Species
Mean Significance Mean Significance Mean Significance Mean Significance
A3 Lettuce 0. 2634 alA MHES 0. 48019 aA A3 Lettuce 0. 0266 aA 3K 5. 20 aA
THi# Chrysanthemum 0. 2086 bB HE 0. 30078 bB % Chrysanthemum 0. 0244 abA A3 3.88 bB
3K Rape 0. 2058 bB A3k 0. 22900 cB 3K Rape 0. 0206 bA s 2.64 cC

TG MDA S BAMRWEE 27 B3 .0 mg/L
5160.120.80 mg/L Z M HFER B E 27,160 5
40 mg/L Z [BJfF7EM 8.3 22 5,160 mg/L Af MDA & &
. RFEBEESF MDA S RIEH S Sl [k 5% 58
EER MFEH MDA S EEE. Ui MDA S E%R
5 Cut i i EA R AR B  HHE K 55
BFUESHPEX YN

B RER C T BAEREE 05 40 mg/L Z
B fF7E 5% E 2 F,7E 40 5 160,120 mg/L 2 [0 77
1%HhEEES. 160 mg/LEAR CHETERS.
KRR GEER CHRIIFE 1YW BEZER W
FRgEER CHRERm. WHLEAR CHEEE5ARE
KABRKER K>S AR SHE: 5 COT aKkEAR
’?Ej(;é/% ,40 mg/L %’f& »160 mg/L %F’% o
3 itit 54t

Jiig Jot 3 48 Ak AR i R LAY 0 35 1 4R (ROS) (U f5 8
ARETF HO.  BREAMES S S5 H hHEFER N,
BT IR A Wy R 0 2 BRTh RE (B R N ETE BT AL
MR RS . EFEOL T, &b it F 7 6

HRE T R AL R 5. (025 R B g o
FACK IR .

A4 40 18 N 9 SOD K¢ # 4BR % F Ik A He O,
POD B H, O, ¥ BR™ . W] A B #:9% & ROS =4,
BWSRSEERSTHEBENE T HhmE, BEHE
FHBEAEAA H O, , J5 8 X AT LLTES LT &
AR RS A . BHREAEE A hEA LA ML
MEHNRFTE £ 5 7. B2 ELE ST, R
Cu™* e g sht S B R 48, W BRd & H O, A
FAE 7, B ik Bk st Em A 3 A
JBBE[G] R

Cu*" il F ,SOD 5 POD 14 B a6 e 8 1 7+
BEETER G EEER S AFRBEAERALR,
5 Cu™* it A 1R KK F, SOD 15 o A 3 > T 8 > 3%
POD JE S>> 3, EHHSRMNA T &= T 1%
PR R THEB RS, & Co™ 80~120 mg/L
R TSR BB KR B T B A S BT RE A
518 ,120~160 mg/L i3 ZHIEHA A i ELEE R, 5
#( SOD.POD s B 15 F e,
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SOD/POD= 1. 492, i Jify 1 ¥ B 1 T+ /5 » B B U6k 3 K,
SOD HJin f & FE Lk POD K. Tej # %F i SOD/POD=
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T » LB AR B 2 , SOD 34 Jin i i B8 5 POD — (., T
2L, 5t SOD.POD & ¥ #1851 Cu™ 38 BB 71 15 6 >
F>HEFK,

MDA R & Fiid A AE I R B 7= 2 — . 1E g
it AL TR AR » F T2 7 40 i o 48 Fh 7 B A i S Xt
WA RN 38 55 . 5 MDA & &Rf Cu™ i
REFRZHAR, SETASRELRRBRLK, 5KF
PRIEMKRE /N, MDA & 8728 b 680 5 e 37 & = 4=
PR 1 4, 5 | R B I ok 4R Ak A RN R ko 4 e S ) 4 £k
FEREAE 3 MBS Z ML K ZER

R C B FRHWEHTE AL, 7T LR AN bR
FEBE RN H T A Y D, HR TR SE SR I N R AT
BRI, g R CHRE COF Ak E T m 2 ek E
Frias, & BB S AREFEARKER MFE>4 >
&, 5 Cut riawkEA MR KK R, 40 mg/L &K,

160 mg/ L. 4i4% CH R Cu* il m
g ER C A RL40 mg/L arf, 44 R C A M3
I, XA RE 544 R C A& MBE LA XD, HE
Jole v B T LR AL D RE R Bl i R C & & BTt

F X HE U , T TS ) B 4 B 38 BT AT BB L SOD,
POD {&#:_ T8 3 SR BT i a MLk v e S 4 AE R
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Study on the Cu’" Stress on Physiological and Biochemical Index in
Three Kinds of Vegetables

MA Pei-qin,CHEN Li,CHEN Jun
(Department of Life Science, Yuncheng University, Yuncheng,Shanxi 044000)

Abstract; Three kinds of vegetables (rape, lettuce, chrysanthemum) seedlings was chosen as test materials, different
concentrations of CuCl, solution (0 mg/L, 40 mg/L, 80 mg/L, 120 mg/L, 160 mg/L) stress on physiological and
biochemical indexes (SOD activity, POD activity, MDA content, VC content) changes were studied. The results showed
that with the stress concentration increasing, three kinds of vegetables SOD,POD activity showed an increasing and then
decreasing trend and the changes of activity caused by the different vegetables;the content of MDA was gradually rising
trend and the changes of content caused mainly by the concentration of cadmium stress;the content of VC decreased at
first and then ascending trend and the changes of content caused by the different vegetables and concentration of cadmium
stress. It was speculated that chrysanthemum of resistance to copper stress mechanism may be SOD,POD activity rised
evenly and rape resistance to copper stress mechanism may be related to the content of VC increased close.

Key words: rape;lettuce;garland chrysanthemum;Cu?* ; SOD; POD; MDA ; VC
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