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Physiological Response of Nine Kinds of Garden Plants to Drought Stress

TIAN Zhiguo"? , YANG Yan' , WANG Fei®
(1. College of Art, Changzhou University, Changzhou, Jiangsu 213164; 2. College of Horticulture, Northwest A&F University,
Yangling ,Shaanxi 712100)

Abstract; Physiological effects of 9 kinds of garden arbors (Cedrus deodara ,Ligustrum compactum , Pinus bungeana ,
Prunus cerasi fera , Ginkgo biloba , Salix babylonica , Sophora japonica , Lagerstroemia indica , Ailanthus altissima)
for a period of 15 days natural water stress treatment were tested. It will provide value reference to instruct greening
in regions arid and semi-arid areas, The results indicated that in the natural water loss conditions,drought-resistance
indexes from 9 arbors were basically the same,with the extent of stress,the relative moisture content and chlorophyll
content decreased,the relative permeability of plasma membrane and MDA content increased,free proline increased,
but changes in species. Additionally,it was concluded that the order of 9 plants drought resistance strength was:
Pinus bungeana ,Ailanthus altissima , Prunus cerasi fera ,Sophora japonica ,Ligustrum compactum , Salix babylonica ,
Ginkgo biloba , Cedrus deodara , Lagerstroemia indica by the method of membership function to comprehensive
assessment of the six physiological indicators,

Keywords : drought stress;garden arbors;membership function
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HOFF i B AR B 5E & 1/2 Hoagland EF W™ ,3 A
19 HIT 4 A 5 FF A [ & BE 7K &= ¥ (0. 00, 12. 50,
25. 00,50. 00,100. 00 mg » mlL ' ) BEE Lb B (457 3 d
B—K B 20 mL) Wl 2 BB SRR MR R
T, b 6 WS BRI E
L3 IHENE
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M&E 15 Bk, AR R Y EPSON V750 Xf 52 8 11
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Fig.1 Effects of aquatic extracts from leaves of

Koelreuteria bi pinnata Franch. var. integrifoliola (Merr. )

T. Chen on dry weight of Lolium perenne seedlings
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Table 1 Effects of aquatic extracts from leaves of Koelreuteria

bipinnata Franch. var. integri foliola (Merr. ) T. Chen on the root

morphological parameters of Lolium perenne seedlings

WA BIRK BFREH SRR T EZ
Concentration Total Toot Total surface Total volume Average
/(mgemlL~1) length/em area/ crm? /emd diameter/ mm

0. 00 164.24+10.50a 14.85+1.03a 0.12£0.009a 0. 30=£0. 004c
12.50 165.01+10. 24a 13.361+0.78a 0.09=£0.006b 0.27=0.006d

25.00 131.99+9.95b  10.98+0.85b 0.08=£0.007bc 0.27=0.005d

IR BE AR R AR KRR R AR
43R 6 MR, 2 TR .5 MR R B E
H D<0. 6 mm iR 5 R R SR 8 R
(85%~95%) W HAR 0~0.2 mm MR ZRKEH
B M EAE>L 0 mm R B KEEME/D. 5
XTHEOAE L, MR R MR FE =25, 00 mg » mL™' i, B3
PRRBE BT R AN FAEH(ER>10 mm
FOBIRRE

2 & A A,5 FhabH ¥ & 0~0.4 mm HZ
TEFE AR R R AR G AR R AR AR LB &K,
5] R 54.95%.,59. 36%6.59. 74%4,52. 44%, 32. 37%,
0. 4~0. 6 mm i FBl YK 22 ,0. 8~1. 0 mm i [l A 1
Bohe SRR R, BE AR AR ER
(HA&>1.0 mm FRAM HAE TS B N AR £ 1w, kK
REREMASHER /DB, HPEHRE 0~

50. 00 74.9046.73c  7.3840.57c  0.067-0.004cd 0. 330, 009b
100. 00 26.67+1.39d  3.8040.21d 0.0474-0.003d 0.46--0.010a 0.2 mm [IRFZRFAREICIEE K 0. 2~0. 4 mm
BRBRZ.,
*2 FEH KRR BEEYHARNEREENRZKEMREERBOI M
Table 2 Effect of aquatic extracts from leaves of Koelreuteria bipinnata Franch. var. integrifoliola (Merr.) T. Chen

on root length and root surface area in different diameter range of Lolium perenne seedlings

¥ & Concentration

HRE Root diameter /mm

/(mg s mL~1) 0~0.2 0.2~0.4 0.4~0.6 0.6~0.8 0.8~1.0 >1.0
#R K Root length /cm

0. 00 90. 33+£5. 39a 48.71+3. 68a 17.51+1. 10a 5.3140.71a 1.3340. 29a 0.98+0. 31la
12.50 102. 03+7. 352 42.184+2. 45ab 15. 31+ 1. 04ab 3. 8240. 48b 1. 0440. 16ab 0.56+0. 11a
25.00 74. 2045. 92b 39.9543. 00b 13. 01+ 1. 30be 3.4540.47b 0.79+0.11b 0.53+0. 10a
50. 00 30. 9243. 97¢ 28.44+2. 03¢ 11. 28+1. 07c 3.0640. 34b 0. 704-0. 09b 0.4940. 09a

100. 00 4.3440. 41d 10. 36+0. 83d 7.6440. 55d 2. 59740. 26b 0. 601-0. 08b 0. 6240. 09a
RFEM Root surface area/cm?

0. 00 3.89+0. 22a 4.27+0.32a 2.66+0.17a 1. 1340. 15a 0.37+0.08a 0.39+0. 13a
12.50 4.21+0. 30a 3.72+0. 21ab 2.33+0. 16ab 0. 81+0. 10b 0. 29+0. 04ab 0.21+0. 04a
25. 00 3.03710. 24b 3.53740. 26b 1. 9640. 20bc 0. 73+0. 10b 0. 2240. 03b 0.2140. 04a
50. 00 1. 3540. 17¢ 2.52+0.18¢ 1. 7140. 08¢ 0. 65+0.07b 0.19+0.02b 0.194+0.03a

100. 00 0.19+0. 02d 1. 0440. 08d 1. 1840. 09d 0. 55+0. 06b 0.17+0.02b 0.314+0. 05a

2.3 ZEMINT ROKIRBT R BT NLP.K F49)
Wi

FE 3 T LLE H, 50 A L, 4 FhOR [ ¥k
(12. 50.25. 00.50. 00,100. 00 mg » mL ) ZEM I} B K15
R R T BRI N S '], HRE

TR =50, 00 mg » mL™' B, i RN R E A AR
ZNEE, ZSWt KRR T, BT 3
FARAEN P SBE5XMBHLLERARE. SXTIEM
Eb o4 ARIRIMR A REARHE B3 K & & (A R
50. 00,100. 00 mg » mL " ¥REAI F 5XHER B E .

3y [ ABETS =
x3 ERMRAEENEBEEESHE EAFRE NP.K SENFEN
Table 3 Effect of aquatic extracts from leaves of Koelreuteria bipinnata Franch. var, integrifoliola (Merr.) T. Chen
on shoot and root N,P,K contents of Lolium perenne seedlings %
/354 #i_F 3 Shoot # & Root
Concentration/ (mg + mL—1) AN P MK AN P K
0. 00 3.48740. 34a 0. 304-0. 08abc 3.3640.01a 1.4840.03a 0. 2974-0. 05ab 0. 96+0. Olbc
12.50 2.50740. 09b 0. 4440. 09ab 3.1640. 14a 1. 0640. 0dab 0. 2540. 03b 1. 3140. 02b
25. 00 2.3240.03b 0.5140. 06a 3.2340.03a 1.43+0. 05a 0. 48+0.12a 1. 83+0. 04a
50. 00 0. 96+0. 40c 0.20740. 07c 2. 6610. 06b 0. 7340. 25bc 0. 2974-0. 05ab 1.1840. 27b
100. 00 1.55740. 14c 0. 2710. 0dc 2. 2440. 02¢ 0.53+0. 23¢ 0. 42740. 03ab 0. 6910. 22¢
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HIZE 4 AL S5X5RRARLL , 2R 0 Rk R W i
RRIRBZ AT N R R R R, N R R R
{5 B 25. 00 mg » mL " Sb, ZEA it 7 K B AL B Y

g K BRI 0 20 T X Zem it Aok i 42
BALET , BEFYER PRRBE SRR E SR
e

Iy -
x4 BRI RKBEWNMEZESE N.P. K REEHRID
Table 4 Effect of aquatic extracts from leaves of Koelreuteria bipinnata Franch. var, integrifoliola (Merr. ) T. Chen
on N,P,K accumulations of Lolium perenne seedlings mg e« B!
¥ & Concentration/ (mg » mL—1) N P K
0. 00 0. 685 91-0. 062 2a 0.075 140. 012 6abc 0. 617 640.019 3a
12. 50 0.431 240.006 1b 0. 081 0=40. 009 lab 0. 542 140.010 8b
25.00 0.425 940.014 7b 0. 104 440. 006 6a 0. 579 340.018 2ab
50. 00 0.171 240. 031 8¢ 0.045 040. 011 3¢ 0. 410 4740. 023 Oc
100. 00 0.211 040. 035 5¢ 0. 053 640. 006 9bc 0. 296 240. 025 2d

2.4 ZEpnt R KB B E 4 CuFe.Mn. Zn
F 43 WL B

5 FH, BETLE P Cu.Fe.Mn.Zn 355
R BRI R KR W T s A R B R AIG

Foka, 5% RBAE L, 25. 00.50. 00.100. 00 mg » mL ™’
Ab P ZER i K IR TR R R T BB E 4 Fe
FHEE,50. 00,100. 00 mg * mL " [y 7K 5 B 25 (%
Mn 1 Zn I B E.

x5 ER KRR EZESH CuFeMnZn REERFM
Table 5 Effect of aquatic extracts from leaves of Koelreuteria bipinnata Franch. var. integrifoliola (Merr.) T. Chen
on Cu,Fe,Mn,Zn accumulations of Lolium perenne seedlings mg * k!
iE Cu Fe Mn Zn

Concentration/ (mg » mL~1)

0. 00 0. 002 0=40. 000 1a
12. 50 0. 001 8=0. 000 2ab
25. 00 0. 001 240. 000 1b
50. 00 0. 001 4240. 000 2ab

100. 00 0. 001 220. 000 2b

0. 073 510. 001 Oa
0. 067 110. 002 5a
0. 048 610. 006 3b
0. 038 61+0. 002 7b
0. 032 740. 005 5b

0. 015 040. 000 2a
0. 013 340. 000 3a
0. 012 940. 000 6a
0. 008 040. 001 2b
0. 005 840. 002 Ob

0. 004 94-0. 000 5ab
0. 005 740. 000 5a
0. 004 040. 000 7he
0. 002 740. 000 lc
0. 003 140. 000 Oc

3 itig

RR AWK 53 T 5 BB 8 2 2R BT
WY EERE, B WEY M R ERE A
BRI T R K BTG B . IR
REWH Y EWMAKBRREBREKERTHET
25.00 mg * mL "B, 5XF B L, BEH L TR
B RALEK AREREAREZ 2] B E I .

WEMEEEYR R A RPN ER EE
TR I2 H K 43 RN FR 43 R RE DS, KGR E 3%
Yy R S AR RN e B A E
FRKT- BT RN . R F B B AR 2R R RE 1 A7
FEZEA, — BN S 4R AR B T I RB 7 BR TR,
ZEA I R KR AR (R BR 41 3 FE P A AR K B R T A
AR, Eh X EHAE 0~0. 2 mm IR R H0H
AR K 0. 2~0. 4 mm BRHE IR Z . IRRE A
FRERFEAR, S BOR 5 WU RE ) B AR T il T B
ZEWPAEK, ORI IR B KR ik
PHBA B AP R EFLE M N.K.Cu.Fe.Mn.Zn i
AR R, 2SRRI SRR B 100. 00 mg » mL™"
I, AN AR R BE MR SR AR B M A
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Allelopathy of Koelreuteria bipinnata Franch, var, integrifoliola T.Chen
Leaf Aqueous Extracts on the Seedling Growth of Lolium perenne

ZHANG Xia,CHANG Haina,LI Haiyun
(College of Agriculture,Liaocheng University, Liaocheng,Shandong 252059)

Abstract: Koelreuteria bipinnata Franch. var. integrifoliola T. Chen leaves were used as test material, the effect
of different concentrations (0. 00, 12. 50, 25. 00, 50. 00, 100. 00 mg * mL™') leaf aqueous extracts on Lolium
perenne seedling biomass production,root morphological parameters and nutrient uptake were studied through the
greenhouse pot experiment, to discuss the allelopathic effects of Koelreuteria bipinnata Franch. var.
integri foliola T. Chen leaf aqueous extracts on the Lolium perenne seedlings. The results showed that the dry
weight of Lolium perenne seedlings was remarkably decreased by the Koelreuteria bipinnata Franch. var.
integri foliola T. Chen leaf aqueous extracts. The root morphology parameters of Lolium perenne seedling,total
root length,root surface area,root volume,and root length and root surface in different diameter ranges (except
root diameter > 1.0 mm ) were decreased with the aqueous extracts concentration increasing. The higher
concentration of water extractions from Koelreuteria bipinnata Franch. var. integrifoliola T. Chen leaves, the
stronger inhibition on N, K, Cu, Fe, Mn, Zn nutrient absorption of the Lolium perenne seedlings. Koelreuteria
bipinnata Franch. var. integrifoliola T. Chen leaf aqueous extracts showed obvious allelopathic inhibition on the
growth of Lolium perenne seedlings,and the higher concentration was,the higher degree of the repression.

Keywords: Koelreuteria bipinnata Franch. var. integrifoliola T. Chen; mineral elements; root morphology;

allelopathy; Lolium perenne
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