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Soil water influences on protective enzymes and osmolytes of Urtica dioica and

their correlations with leaf photosynthesis and biomass
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Abstract; The responsive ability and drought resistance of Urtica dioica seedlings under different soil water conditions were
discussed in our study. The following bioassay parameters were investigated ; the protective enzyme activity (SOD, POD) ,
accumulations of osmolyte (soluble protein content, soluble carbohydrate content, free porline content) , membrane lipid
peroxidation (MDA ), max photosynthesis rate and total dry tissue weight. The linear correlations of above-mentioned
physiological indexes were analyzed. The seedlings of Urtica dioica were planted at 5 different soil water gradients of
93.58% (control) , 80.74% (T1), 67.90% (T2) , 55.06% (T3) and 42.22% (T4 ) , respectively. Our results indicated
that (1) The activity of SOD enhanced with the decrease in soil water at the start, and then depressed when the soil became
too dry, while the activity of POD increased all along with the decrease in soil water. The contents of soluble protein,
soluble carbohydrate, free porline and MDA increased with the decrease in soil water. (2) The protective enzyme system
and accumulations of osmolyte with respect to soil water content had significant negative linear correlation, while the

protective enzyme system and accumulations of osmolyte with respect to MDA had significant positive linear correlation. (3)
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The accumulations of osmolyte with respect to total dry tissue weight had significant negative linear correlation, while there

was no significant correlation between photosynthesis rate and other physiologic index.

Key Words: Urtica dioica ; soil water content; protective enzyme; accumulations of osmolyte; products of membrane lipid

peroxidation

SRR (Urtica dioica) , FREHEY, BB ZHE, BA FEME, 4R MR8 E b A1 &
FEN . SR E A T ERRAIBT SR AR , 4 B R 7 A B A AR BT R0 L, X M T R
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(2) KAy b3 ™ SREK 436 BE s, ) A TDR 4338 7K 430 5 {% ( SM- 2, Ecosystem Monitoring Industrial &
Scientific Electronics, US) , #5605 B FIAN [F] 138 /K 7R R b4 il g0 ek &, W B K e e Sk B T4
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Fig. 1 Effects of different soil water on protective enzyme activity of U. dioica
# [ A5 R R FIJH Duncan 43 #1745 Hh P A B EWXR (0 =8) , HF TR RBUETE p =0. 05 KA B E; CK: RIS KE
93.58% ,T1: 455Kk 80.74% , T2 A /KL 67.90% , T3 : B /K 55.06% , T4 : + A /K HE 42.22% ; T 1)
The letters on chart indicate the means (n =8) and the significance of Duncan’ s analysis; identical letters indicate no significant difference at 0. 05

level ;control : 93.58% , T1:80.74% , T2:67.90% , T3:55.06% , T4:42.22% ; the same blew
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Fig.2  Effects of different soil water on accumulations of osmolyte of U. dioica
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Fig.3 Effects of different soil water on max photosynthesis rate and total dry tissue weight of U. dioica
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AU, AP R EER B BRI RS 13 AL MDA #A BE AR, ARG BB R S R
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R5 POD AL (1 Ui B IR B AN MDA A B35 G, BEH AR BSR4 B A R Wi v T30 Dt 6 4tk
G [FIDARIEE SOD 5 Wi [H#RBA ANk , POD AR BA AR KM, B E IR T M Bt A X B0 E 0L, 38 AR
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®1 TRALEAS TRUEIHEEEBEREXES

Table 1 Correlation analysis of physiological indexes of U. dioica in different soil water contents

R Kpam sopms  popimy TRHEATE AEDHEE WEMARYE

MDA %

Parameters Soil water content SOD activity POD activity Solu:;zti):t)tein SOhﬁ]li;::::lydme Friirﬂ:jtine MDA C;it
g KR 1 -0.893** -0.934** -0.968 ** -0.901 ** -0.968 ** -0.977**
SOD i J 1 0.896 ** 0.902 ** 0.968 ** 0.787 * 0.917**
POD 3%/ 1 0. 883 0. 840 * 0.895** 0.957 **
L =iy 1 0.919** 0.933** 0.953 **
AR 1 0.776 * 0.906 **
W B IR & i 1 0.941**
MDA & 1

* o FRIGFFAHERE(R? ) #E0.01 KB E, « F/R p <0.001 (BUREIE) The parameters on table indicate significant correlation (R?) at
0.01 level , s*p <0.001(2-tailed)

x2 KEEEMEYMESEEBRERHEXEST
Table 2 Correlation analysis of photosynthesis rate and dry tissue weight with physiological indexes

EMEAER O MENESR  remEARS R

EIEL SOD {1 POD 7% . ) MDA &
lubl lubl h; F 1

Parameters SOD activity POD activity Soluble protein - Soluble carbohydrate ree porine MDA content

content content content
NN

AR ER . -0.710 -0.801* -0.723* -0.491 -0.647 -0.788*

Max photosynthesis rate

TR -0.630 -0.993** -0.957** -0.538 -0.938"" -0.989**

Dry tissue weight

* + FR HFRAHERE(R?) 7E0.01 /KB 2, /R p <0.001 ( SURLEIIE) The aims on table indicate significant correlation ( R?) at 0. 01
level, s p <0.001(2-tailed)

LR BAER (R 1R 2) UM, w0 AR AR OB S ER) WRARHS (RTESEZR YR SR MEY &
St R R EAMRN, ERA R A A AR SR £ 2 57, RIUNA MR CMEIR K, B3 T 8
ENKF, MBI R . BRRESEGR, SR YRR, A EE LS YR Rt
B RINEWRA /N S G B R E R R AR AT/ N T B, AT RER & R B F
JELIF ] PR B e R T A AR BRI SR BRI R AR, R B T 3w AR
3 Wit5HR

LI A A, R HOK AR RS AR KB AR O B (3R 1) , A A SRR AR LA A
B, R FARTR R4 B E R o

FHPRSRR SOD 5 POD {f AR (L3R R I A R 22t % (| 1A (B) , SOD i 1 (1 B (2. 32 21| - 3 5 7k
B EIFN, CK 4TI HRARTRR SOD 5 1386 B 38 UM 13X i, (B A B 58 B A7 7R Eo AR A R
FYSEHAE"! . POD BIEME Bk b2 b3, 3% SHR S RS SMT RR 4 i — 30
SRS POD 5 SOD 15 AL #OR R, LAEEIA Sl SOD J&—Fhif% 28, 1 POD & A R IS M A AL i IR
B , FEBEALTE S A B B R (H, 0, ) %5 it AL R, H, 0, & 1 (X9 5 W B & O g POD TH MER 3R
TEAS S B AN [R] 7K 4 A B R AR =R POD A1 SOD B R %t MDA R4l E#RE 2] THBAEM . 72K
JEH) TL 417 POD &4 T SOD ff 7, 24 SOD & 132 7K 7 & BRI Wi i3 =i i, POD 3% 44 B R fiX T SOD,
HZE T4 4 SOD {EH LR, POD (&3 = T SOD, i B W X 7K 73 il B BBUB M A 25 5% , B TS R X% 0
Syt R R EA S IR D ¥ R — 2B IR
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BB A 8 R S5 0 — P B A BRI AR A ad Q9 S 40 M P9 B TRV R B
e JERRIE IR, T 1 P 45 P S5 B T A8 DR (AR I R IE AT

SRRSO A AT PR & BT YRR B B AR B, AT PR B RE K 0 R BT B
AEEER S ZBUERAER . FETERRIE T UG /E M, K2 e i B YK Ve, B B3 . Wl
PR B A BGR KSR, BEE K7 ME B, AT TR B A B RS LR S A ARk o (B ABEST
R B BE AR, (S BT R, 1 BT 1 28 B RTAT s PRl A9 Sl A 538 AL, B RTXT BT 2R A 5K &
YLEA— M RER

TEXHB BV Y B BT IR ER & R — BRSBTS NI R R T 1B B A Y
PR K A3 T A AT R , 37 1k 20 21 4 B K AR R K 4 A R R A A BEHLAR Y, SRR SRR A 5K
SIREER AR, T4 LI RS A AR A B R B B T A, U R RS O B 7 AR B R ORSE R a8 , AT
VA PR ER R AT YA P 5 BAR X BRI, 3 AR B X bl 32 B L S RN R R S PR SRR L
KK AT ) = ST YR, EREPE R T — R R R I e R B E . A B R
TR IR RIFAR Y HTRE S 3R TT, XS SN ER S B 28 (38 B 5 A AT T 5139 [R] P 2R A4 43
BT HP AR IR/ o TSR R, #58 FRABIIE 153 [H] o

FHRTIRE KT A B AR AR A MDA FRR , ELHE 38K 7 R AR B3 £, A DH o R B & S e B
TR K AR SR RE, MDA WA IR R Ak i FZ = R A B 2 A B o 4
WREENRE, SRS MDA & &5 LUK MR IR B ERTWRMAXERE (R D), RARI IR
B BT Y S HA W6 R, RIS MDA AR R Xt (R IR R FB B TR & BRI INE — 2 KiES
YER, SEARSURR B3R )25 10 A R BLSE B b U AR I XK 0 R AR HE PR A A R G , AR R IR (BT
WAL FIP A R BSER , R RI & A B AR AR MR B 2

FRFRADLE ER S TR Y FARREA L (R 2) , A B A HHEAE RS FHE |, ot
BRI T W 1B 0K o & BT DR A, ALY PR A A2 B R Y X6 & AR B AR A 7 o — 22 B9 HR T
RIPEE B BT Y T Y B AR R — MR, X A Wy B AR B G el A1 AR o PRy P 8 A A 2
PRI 9 A R XK o 2 AR BRI BL IR D0 , T DA rp SR B & BEK o0 25 9 B IR, i BT R
T AR BERFUWTIE RLK 0 AR T BR o SRR I8 358 2% 24 iy O B P 5 280, RE A3 7 S 6 147K 4 Fip 38, T
HoK 5338 BEE Bl ( 3T 5 7K & 42.22% ~93.58% ) K 58, T4 4 SOD 5 PR A] Pl & 24 B T F, {2
FAVERIER  EKREAER, AEMBIHAAE " o XTSRRI X, 3R H7K 4358 B M
AR R A i
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