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Drought Resistance of Seedlings of Eight Provenances of Chinese Pine

WANG Yan', DI Xiae-yan', MA Jiarping’, ZHU Xiar-qi’, CHEN Jiar-wen', WANG M eng ben'
(1. Institute of Loess Plateau, Shanxi University, Taiyuan, Shanxi 030006, China; 2. Department of Finance of Shanxt
Province, Taiyuan, Shanxi 030001, China; 3. Statistics Bureau of Shanxi Province, T aiyuan, Shanxi 030002, China)

Abstract: To test the drought resistance of eight provenances ( PRs) of Chinese pine (Pinus tabulaef ormis
Carr. ), asoil water treatment experiment with water gradients (Ti: water content was 25% ~ 29%, T2:
19% ~ 22%, and T3: 12% ~ 15%) for 120 potted 3-yearold seedlings was conducted. Some physiological
and biochemical indexes such as net photosynthetic rate( P.), transpiration rate (7';), superoxide dismutase
(SOD) activity, and peroxidase(POD) activity were measured and analyzed. Results showed that no signifi-
cant difference was observed in P» among the provenances under T3( P> 0. 05). However, PR had signifi-
cantly higher T+ than PR1, PR3, and PRs; and PRs had significantly higher water use efficiency ( WUE) than
PR2, PR3, PR4, PRs, PR7, and PRs(P< 0.05) under T3. In comparison with those under T2, the SOD ae
tivity of all provenances and the POD activity of most provenances reached a higher level under T3. PR7 and
PRs had weaker membrane lipid peroxidation and PR1, PR3, PR4, and PRs had stronger membrane lipid per
oxidation. In terms of the drought resistance of the provenances, the treatments had the following order of
PRs> PR¢> PRi> PRs> PRs> PRs=PR:s> PR:.
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1 MESETTA

5 10 15 7:00—8: 00
1.1 (  + + + ),
8 3 , ( )
1 2002 ( 16 ) ,
, 2003 , ,
2005 2006 8 ) , = (
, 15 1, - - - )/ ,
19 c¢m, 13 cm, 12. 5
cm N : = ’
10 1( ) , (T 25% ~ 29%); T (
38% 2006 9 e 19%~ 22%) Ts( 12% ~ 15%)
1
1 2 3 4 5 6 7 8
11659 1106° 18 110° 20 109 45 11213 1234 11725 111°53
3534 3633 3420 3548 3637 41° 18 4633 3835
/C 12 3 12 8.6 8 8.8 7.6 6
/ mm 600~ 800 600~ 800 850~ 900 500~ 750 600~ 650 600~ 800 700~ 900 350~ 500
1.2 (9. 04 Bmol/ (m” * ) ), 6 (2. 89 Hmol/
LE 6400 (LECOR, (m’+*s) ), 2
U.S.), 9: 00—11:00 5 (P< 0.05) T> Ts Pa
\ (P.) (P> 0.05)( 1)
(Tr) (G), , 1 3 T
, 5 ( 1 ), , — T Ts
10 ' , T, (P< 0.05)( 1) Ts
, , T ,
, ;T 2>
, 241+0.5 C, 49+ 8> 4=~ 6> > 3> 1>
1%, 1 000 £50 Umol/ (m” * s) 5, 2 7, 0.23 mmol/(m?* s) ) 1,
. ; 3,5, T, 2.29,1.74 4.44 |
(NBT, Nitro blue tetrazolion) 2 5 T
(Sopy ", 0.276 mmol/ (m” * ), ,
NBT 50% 1 (1U);
(POD) [11-12]’ , T,
ODa70 0.01 1U; Ts, 1,3,4,57 8 G ,
(MDA) '™ :
2 #R50h - 2 6 G ,
2.1
, 1,3,4,8 P. 3 .8 WUE
; 2,5,7 — , 6 (P< 0.05 P< 0.01) Ts ., WUE
T , 1 P, : 5> 1> 6~ 8~ 4~
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7> 3 2
2,3,4,6,7, 8(P< 0.05),

P,/(umols m?+s™)
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K K K] K K ¥
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W %~29%)
mmm T, (SWC: 25%~29%

2.2
(0)
H:20,

SOD
POD H:0:2
, 8 SOD
(P< 0.01); POD
(P< 0.01) T2

WUE

— T, (SWC: 19%~22%)

(Pn)
(P< 0.05),

H-02,

T
3

Ts

T2

s

N [

>
1

-2

._.
=SV

(=

T./(pmol* m
=

m=abe

(=]

ik

(T")

POD ,

Ts, 8 SOD
123.97  128.46 U/ lg
, 28.89 U/Hg

2

, 3U/Mg

02

abed

T, (SWC: 12%~15%)

(WUE)
(P>0.05)

NI

LT

(Gy)

T2

POD

, SOD , )
2 3 8 SOD POD MDA

1 2 3 4 5 6 7 8

sop T, 85.54 86.50"  138.7%  189.28  176.57°  172.62°  111.70° 149.40"
o T,  106.00° 94.87*  126.17*  104.90*  120.22*  134.18 91.26*  69.34
(U= He ) r, 17370 218.84%  193.20% 217507 149.11°  234.83 16777  197. 80"
pon T, 2.27 0. 48° 5. 10° 5.03° 4.12° 0.45° 3.69° 6.56
., T 3.44" 1. 66° 7.30" L3r 2.81" 0.87 4.12 2.86"

(U= He b, 2.01° 1. 68° 8.35 4.31° 3.97" 2.21° 3.18 4.70°
T, 1.31¢ 1. 28° 1.57¢ 114 1120 1. 49° 1.45° 1. 541

MDA  / ‘ , . ‘ 1 ' !
B T, 1. 46 1. 57¢ 1. 42° L2r 1. 47 1.37 1.31 1.27"

(Hmol* Hg ), 1. 20° 1.02" 1. 15° 1. 15° 117 1.01" 0.94° 0.89"

(P< 0.05), (P> 0.05)

(MDA)

(P< 0.01)

T

3 ’

MDA ,
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, POD U(Xir)= (Xir— Ximin)/
1= 5= 4 (X kmax— X hnin) , T- MDA
=~ 3> 2= 6> 7= 8, , U(Xir)= 1= (Xijk— Xmin)/ (X tmax —
7 8 , 1,3,4 5 X hnin ) , (Ts)
o B 427 AT AN ( 3
3 T)T[;:I:riz/\ = :I:/DI 8 : 8> 6>
Fuzzy 8 1> 5> 4> 3= 7> 2
, P.,WUE, SOD 8 6 , 2
3
SOD POD M DA
1 0.754 0.793 0.287 0.049 0. 000 0.676 0.427 3
2 0.563 0.000 0.813 0.000 0. 603 0.000 0.330 8
3 0.025 0.069 0.514 1.000 0. 154 0.499 0.377 6
4 0.429 0.252 0.798 0.395 0. 155 0.318 0.391 5
5 0.000 1.000 0.000 0.344 0. 099 1.000 0.407 4
6 0.820 0.346 1.000 0.079 0. 607 0.338 0.532 2
7 0.322 0.194 0.218 0.225 0. 842 0.451 0.375 7
8 1.000 0.295 0.568 0.452 1. 000 0.075 0.565 1
POD Ts
\\ \/\ 2
4 T L7 pon 7
H202 ( CAT)
, P. T, , POD ,
, WUE POD
[L3, 1314] , ,
6( ) P » MDA .
’ P MDA ,
6 2
2  WUE , ’ ’
s p r ’ WUE P., T,, WUE, SOD , POD
3 n r N N MDA
SOD  POD ’
’ ’ L Fuzzy
,SOD  POD
,S0D POD
[15-16]
, ,8 &>
6> 1> 5> 4> 3= >
[45, 15, 17] T, ) 3 6 )
Ts SOD
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