YIS S G4 2013, 22(3) ; 25-32
Journal of Plant Resources and Environment

A3 BRI A X LSk 0 5 R
58] 5 <5 A2 T 41 T TR 285 R A 3 A AP 1 52 W)

AMERY, FiklE, 284 X R, % %

(BeP P b By BT, BRPY 7Y% 710061)

TR . R PR H 45 K 0K 4 ) AR X 5 K A 53] 9 (85.022.5) % (XTI ((67.522.5) % (F2HET5F:) ((50.0+
2.5)% ("PETR)HI(32.5+2.5) % (EET2) W TR W0 00 T I T 5 Peristrophe japonica ( Thunb.)
Bremek.) #1545 43 & ¥ ( Goldfussia pentstemonoides Nees)?2 4F-AE 1 MIAE MR IE 245 M AL PR PR AR AL HEAT TIPS, S5 3R
W], 2 LR T B AL 21 30 d 5 HER 2 P 19 SN SR — 2 284k, o JU i R B AR M e e g
WEEHLZE RS BR[04 4 2 e A O 25 R M AR AR EL AR AR, B LT 0 R E RS, it
2 R B A SRR T G SRR T KRR SRS RAK S A K B i A I R A AT
VA T 14 S A T 17 A A LA X R K R R 7K A R K BRI AT A B 1 T e A R
RS PR T X IR, B 1 A E T 2 a4 T R 2 i P 25 A5 SR P 2 1550k BEUA B o) 2 sl ol 2 2
S, MAERR R b rb B2 T B8 S A T B 4095 Am 5 X0 BRTC i 2 25 5 o a2 b 40y 2% 26 BLAS s 1) 28 A it e 1) o 2
S AE R — TR &0 NI TR 5 iy BRI TR | B AR S i R AR AR AR K A B I |
R AR A AT VMR 1 B R R 2 TR R R I SR AN REDK & REEK S B B KSR IE
FIATEEVERE & T Pl a5, ZEE 0 Hras R A 2 R P xS 3T B0 ia 2 B —E w4, E1R
A 4 JE B A S TR YRR T B A AL

KR T RINE, SRR BA e L AR BRR R I

FESES: 0945.78; Q688.4 XEARER: A XEHRS: 1674-7895(2013)03-0025-08
DOI: 10.3969/]. issn. 1674-7895.2013. 03. 04

Effect of drought stress in soil on morphology and physiological characteristics of Peristrophe
Japonica and Goldfussia pentstemonoides seedlings LINGHU Yuwei” , LI Rujuan, LI Sifeng, LI Bin,
ZHANG Ying ( Xi’ an Botanical Garden of Shaanxi Province, Institute of Botany of Shaanxi Province,
Xi’an 710061, China), J. Plant Resour. & Environ. 2013, 22(3) . 25-32

Abstract ;. Using weighting method for controlling relative water content in soil with (85.0+2.5)% (the
control ) , (67.5+2.5)% (light drought), (50.0+2.5)% (moderate drought) and (32.5+2.5)%
(heavy drought) , changes of plant morphology and physiological characteristics of 2-year-old seedlings of
Peristrophe japonica ( Thunb.) Bremek. and Goldfussia pentstemonoides Nees under drought stress in soil
were studied. The results show that after soil drought stress treating for 30 d, there are some changes in
external morphology of two species, in which, the change in P. japonica is mainly leaf chlorosis, thinning
and wilting, and branch weeping; that in G. penistemonoides mainly stem lodging, leaf softening and
petiole weeping. As increasing of soil drought stress degree, natural saturation deficit, critical saturation
deficit, water requirement, bound water content, content ratio of bound water to free water, contents of
proline and soluble sugar in leaf of two species all gradually increase and all are higher than those of the
control, while, their free water content, maximum and minimum water potentials, and soluble protein
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content all gradually decrease and all are lower than those of the control. General, as compared with the
control, there are extremely significant or significant differences in every physiological index of two
species tested under heavy drought stress, while no significant difference in some physiological indexes
under light and moderate drought stresses. There are obvious differences in change range of every
physiological index between two species. Under the same drought stress, natural saturation deficit, water
requirement, free water content, decreasing range of maximum and minimum water potentials, content of
proline, and decreasing range of soluble protein content in leaf of P. japonica all are higher while its
critical saturation deficit, bound water content, content ratio of bound water to free water and soluble
sugar content all lower than those in leaf of G. pentstemonoides. Comprehensive analysis result indicates
that two species tested possess a certain resistance to drought stress in soil, and G. pentstemonoides has a
more advantaged physiological resistant mechanism to drought stress.
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1-4. JUk i3 Peristrophe japonica; 5-8 [5] i1 4 JE B Goldfussia pentstemonoides. 1, 5 Xif B - AR XK (85.0%2.5)% The control with
relative water content (85.0%2.5)% in soil; 2, 6 SBT3 FIEMXS &K (67.5+2.5) % Light drought with relative water content (67.5+2.5)%
in soil; 3, 7: ¢f§$$,i$*ﬁ5ﬁ'ﬁ7ﬁ§(50 0£2.5)% Moderate drought with relative water content (50.0£2.5)% in soil; 4, 8 iﬁﬂﬁi,i%ﬁ

X% 7K#(32.5+2.5) % Heavy drought with relative water content (32.5+2.5)% in soil.
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Fig. 1 Effect of drought stress in soil on external morphology of Peristrophe japonica ( Thunb.) Bremek. and Goldfussia pentstemonoides Nees
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Table 1  Effect of drought stress in soil on water status in leaf of
Peristrophe japonica ( Thunb.) Bremek. and Goldfussia pentstemonoi-
des Nees')

b ARG /%  WGREAG/%  FKEE %Y
Tres ,) Natural saturation  Critical saturation Water
reatment deficit deficit requirement’’

JUSKWEF 5 Peristrophe japonica

CK 10.24Bc 20.48Cc 50.00Cc

T, 14.15Bbc 22.55BCe 62.75Bb

T, 18.53Bb 28.19Bb 65.73Bb

T, 37.07Aa 44.15Aa 83.96Aa
[F 814 2B Goldfussia pentstemonoides

CK 7.28Dd 41.98Cc 17.34Dd

T, 11.86Cc 59.30Bb 20.00Cc

T, 15.34Bb 63.13ABb 24.30Bb

T, 22.42Aa 69.54Aa 32.24Aa

U ) B AR TR ) /N 0K B 43 ) 2 [l — il KA ) A 3 ) 2
W% (P<0.05) Ak i & (P<0.01) The different small letters and
capitals in the same column mean the significant difference ( P<0.05)
and the extremely significant difference ( P <0. 01 ) among different
treatments of same species, respectively.

2 CK: NIRRT K (85.042.5)% The control with relative
water content (85.0£2.5)% in soil; T, . FEET 5, LM X5 K
#(67.5£2.5)% Light drought with relative water content (67.5%
2.5)% in soil; T,: R TF, X &K (50.0+2.5)%
Moderate drought with relative water content (50.0+2.5)% in soil;
T, TR AN K (32.5£2.5 )% Heavy drought with
relative water content (32.5+2.5)% in soil.

DFOKFEE = (AR T /I B A F 5 ) x100% Water require-

ment = ( Natural saturation deficit/critical saturation deficit) x100% .
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Table 2 Effect of drought stress in soil on contents of free water and
bound water in leaf of Peristrophe japonica ( Thunb.) Bremek. and
Goldfussia pentstemonoides Nees"

" 4k E TR
o BHUKER ke K SHHIVKE
AL Content of Content of AL
Treatment®’ ) ’ Content ratio of
free water bound water
bound water to free water
JULIEF-¥E Peristrophe japonica
CK 74.72Aa 6.13Bb 0.08Bc
T, 67.37ABa 11.21ABb 0.17Bbc
T, 65.09ABab 11.86ABb 0.18Bb
T, 57.27Bb 14.44Aa 0.25Aa
[Fl 814 LB Goldfussia pentstemonoides
CK 64.97Aa 14.61Cc 0.22Bb
T, 49.16Bb 29.46Bb 0.60Bb
T, 44.42Bb 32.66Bb 0.74Bb
T, 24.96Cc 50.88Aa 2.04Aa

D [ T AT /NG R K S R 3 ) 3 0% [ — R 2 AN ] A 22 i) 22 57
3 (P<0.05) MM 3% (P<0.01) The different small letters and
capitals in the same column mean the significant difference ( P<0.05)
and the extremely significant difference ( P <0. 01 ) among different
treatments of same species, respectively.

P CK: XA, HHOMRS A K& (85.042.5)% The control with relative
water content (85.0%2.5)% in soil; T, 8T 5, LB X &K
H#(67.5+2.5)% Light drought with relative water content (67.5+
2.5)% in soil; T,: H B T2, HHEHX &K (50.0£2.5)%
Moderate drought with relative water content (50.0+2.5)% in soil;
T,: TEETR, HHMHX & KE(32.542.5)% Heavy drought with

relative water content (32.5+2.5)% in soil.
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Table 3 Effect of drought stress in soil on water potential of leaf of
Peristrophe japonica ( Thunb.) Bremek. and Goldfussia pentstemonoi-
des Nees'

JhFE) JK#/MPa  Water potential
Treatment?’ 4B Maximum %% Minimum

JUSKWiF 5L Peristrophe japonica

CK -0.32a -0.32a

T, -1.12b -1.29b

T, —-1.35bc -1.37b

T, -1.59¢ -1.70¢
5] 1 4 L B Goldfussia pentstemonoides

CK -0.47a -0.49a

T, -0.72ab -1.30b

T, -0.96bc -1.62¢

T, -1.12¢ -1.78¢

W R AR TR ) /NG PR 3 [ — R A [ Ak SR IF) 2 55 3 (P
0. 05) The different small letters in the same column mean the
significant difference (P<0.05) among different treatments of same
species.

P CK: XTI, 3RS &K & (85.0+2.5)% The control with relative
water content (85.0%2.5)% in soil; T, : ?}_E??—,i%#ﬁﬁﬁﬂ(
1 (67.52.5)% Light drought with relative water content (67.5+
2.5)% in soil; T,: FET R, L HEH X &K E (50.0£2.5)%
Moderate drought with relative water content (50.0+2.5)% in soil;
T,: EETE, HMN KA (32.542.5)% Heavy drought with

relative water content (32.5+2.5)% in soil.
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Table 4 Effect of drought stress in soil on contents of proline, soluble
sugar and soluble protein in leaf of Peristrophe japonica ( Thunb.)
Bremek. and Goldfussia pentstemonoides Nees')

T CIRF e AL T
Ak #> St e o] FHE/mg - ¢! T/ mg - g
Treatment?) HIRTRE " 8 Soluble sugar Soluble protein
Proline content
content content
JL i B Peristrophe japonica
CK 53.64b 71.48b 22.12a
T, 55.32b 98.26b 22.49a
T, 82.65b 108.51ab 21.15b
T, 270.89a 144.68a 19.92¢
[F 81 4: /£ B Goldfussia pentstemonoides
CK 20.43b 86.46¢ 19.31a
T, 26.48b 96.72bc 18.78ab
T, 34.27a 112.71b 18.60b
T, 41.42a 191.71a 17.59¢

D [ 37 R T B /N A 3 [l — T 2O [ i B4R 1) 22 5 B 3 ( P<
0. 05) The different small letters in the same column mean the
significant difference (P<0.05) among different treatments of same
species.

2)CK. X8 s AR N K (85.0+2.5)% The control with relative
water content (85.0%2.5)% in soil; T, . R+ 5, LA X5 K
1 (67.5+2.5)% Light drought with relative water content (67.5%
2.5)% in soil; T,: W B T2, H M X &K & (50.0£2.5)%
Moderate drought with relative water content (50.0+2.5)% in soil;
T,: TEETR, HHHX &K (32.542.5)% Heavy drought with

relative water content (32.5+2.5)% in soil.
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