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Abstract; The plant drought tolerance is one of the important parameters for selecting sustainable landscape plants. In this
paper Trifolium repens Cultivars, ‘Haifa’ and ‘Rivendel’ , were studied for their photosynthesis and root spatial distribution
under different drought stresses. These two varities were grown separately in the 15¢m diam, 60cm deep pots, and irrigated
for 81d. Pots were then either irrigated or subjected to water deficit ( CK: no water stress; LS: the up 20 c¢m soil was under
the state of drought; HS: the up 20 c¢m soil was under the state of extreme drought, and the 20 —40 cm soil was under the
state of drought). The results showed that there were no differences in plant photosynthesis or root growth between the two

cultivars under adequate water supply. Net photosynthetic rates and water use efficiency increased , and the root growth was
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enhanced for ‘Haifa’ with moderate water stress in the 0 — 20 cm soil layer, but there was no significant change for
‘Rivendel’ . Under extreme drought condition in 0 —20 cm soil, and drought condition in 20 —40 cm soil, the cultivar
‘Haifa’ was affected only slightly at the first stage of the experiment and later recovered to a mormal state, while
‘Rivendel’ was much more adversely effected. Degree and time of the moisture stress increased the root/shoot ratios
gradually for plants of ‘ Rivendel’. Compared to ‘ Rivendel’ , the root/shoot ratio for ‘ Haifa’ did not increase significantly
given the same experiment conditions as ‘ Haifa’ , but there were more deeper roots for ‘ Haifa’ than for ‘ Rivendel’ .

Therefore, it is believed that ‘ Haifa’ was more drought resistant than ‘ Rivendel’ .

Key Words: soil water gradient; drought; water use efficiency; root spatial distribution; Trifolium repens
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B FHE=M&FN ¥R’ (Trifolium repens cv. Haifa) Fl * 53¢ ( Trifolium repens cv. Rivendel) , Bjdk
AR R

2006 4E 2 A 5 H,4r 5B 5 EH JOR R FHEHEM#F, 2R THARIEBRKN RN, B TER
BFMAORE 25C) BEHE A ,2d )5, B EHRMFFHEAR 60cm, B2 15cm [ PVC BEVE HI S FPE 2
W IR A /ML BB E S L, B &R E 55T 10cm, 30cm . 50cm 4L HE X B HAHRZE N
0. Scm FYEFL, HTHESAIK, 2N TR HREFBE Y, BABAA TR B RFFKE 21.76%,
REFKER6.43% , FHNAITE2.15% , LA FE0.14% , AR AT E 134. 5Smg-kg ™, HUBHSTE 16.5
mg-kg ™, HBEE R 79. 3mg kg™, pH (EH 5. 67, APIRLT, 3 I FAIRMA L 200m 40cm Lh B E—
(HERY 3mm FERGHE 0. Sem B, BREERT ILAFE ZH R K38, XABIER AR HH#ER) . BHEBA
/NE 4 Bk BT A BRIR E N SR, 5 2 A Hoagland £EFFIBIGIE 1 1K,
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BIEE 3 MR (CK) , 8 HFERAUK, 55 B H 3B ES/KENB AT KR B AT R B R
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B HSILFERAMT X, W 30 WRINIRE , M8 AR T R aH 8 14 XABRMEA, K
G XBWRE R BEE N R . EREMAT, ‘BE FRE COYRBERAR KAWL, B0 HAMK
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Fig.1 Effect of soil water gradient on net photosynthetic rate( Pn) and respiration rate(R) in white clover
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Fig.2 [Effect of soil water gradient on transpiration rate( 7r) and Water utilization efficiency( WUE) in white clover
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Fig.3 Effect of soil water gradient on stomatal conductance( Gs) and Intercellular CO, concentration( Ci) in white clover

40cm +/EH AN S BRI Z R, R BERT A MM AE ;7 40 ~60cm EH, RE ‘WA K
HEMWaAEEE BT HAMAE, RKH(42d), BE BB ALETE 0 ~ 20cm BIIR B B 20T H b4k
B, i A P AL BRI JO 22 5 5 7E 20 ~40cm 2 AR B 3 = T HABAL 2], 5 P9 B B AL BR IR IR TR 22 5 5
£ 40 ~60cm +EHPRBE R T HAMALE, BEPELHEIARBE R TREMBAHE, BEMEN,  Fn3C
78’ 7£ 0 ~20cm 7120 ~40cm FER B BETHE, 78 40 ~60cm 1 ILHA B ARk s B B A I, 72 0 ~20cm T
W%, 7E 20 ~40cm H 7+, [EBIEE A K, 7E 40 ~60cm FRLAH B

£1 TEEEXHEZHIRRSRMIERE AR
Table 1 Effects of drought stress on root spatial distribution and Root/shoot of white clover

AR E 4 Root length(m)
+ B B Root depth
V:Ti:es Trffzim 0 ~20cm 2 -dom 40 ~60cm HREE Root/shoot
ALFERT B] Treatment time
0d 21d 42d 0d 21d 42d 0d 21d 42d 0d 21d 42d
¥5 ¥k Haifa CK 15.05 19.77 24.95 6.57 7.28 11.78 1.95 2.47 2.49 0.32 0.36 0.33
aA aA aA aA aA aA aA aA aA aA aA aA
LS 12.47 18.95 10.43 7.95 16.71 24.39 1.34 4.13 14.91 0.36 0.54 0.59
aA aA bB aA bB bB aA aA bB aA bA bA
HS 13.66 18.46 8.91 7.74 17.07 22.43 2.12 9.54 23.58 0.33 0.61 0.79
aA aA bB aA bB bB aA bB cC aA bA bA
T CHE CK 18.20 26.39 27.64 5.24 8.11 9.94 0.78 1.82 2.01 0.27 0.30 0.29
Rivendedl aA bB aA aA aA aA aA aA aA aA aA aA
LS 16.95 27.83 32.77 4.43 8.34 13.07 1.09 2.03 3.74 0.29 0.46 0.54
aA bB aA aA aA aA aA aA aA aA aA bA
HS 16.96 30.44 23.48 3.92 9.37 14.55 0.61 1.99 4.57 0.31 0.53 0.68
aA bB aA aA aA aA aA aA aA aA bA bA

B—INEFHARFRLE0.05 KFELEFBE; KEFHAFFREO0. 01 KF L7 BE Different small letters within same column

showed difference at 0.05 level; Different capital letters within same column showed very difference at 0.01 level
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2.3 RIOKHEEXTH = MR E L R

# 1 B, FEE A R ER , =M HR0E IWERIER & . R ENE T (21d) fizkEI(42d) ‘R’
HoXTHR A BB T 50% F1 78% , B SCAE” WXt BR 43 BIHE N T 53% F1 86% 5 78 T J& i3 o # (21d) FIR B
(42d) ‘¥R’ WX BN T 69% 1 139% , B SCHE” X B> BIIMT 77% 1 134% , R, NF 1 &
WA FEA FEMa A F—R, AR SFE =T R E A BEE R, XU S5 L E R/ E
—ERE L RFRE YRR SIS A 1Ak, RS S — 2T AR, X— 4 RESHAN A= RFR
R RIEAF R, R EEE R R AR L, T ¢ B SCHE AR GE 3 K R B AN T TE
B R —BARERI; 2 h TR, BRI, RS L 3 R A R B YR & [F A3 K, A
REULHIE YT B RE D3R
3 itig

B, KREXT K8 SEYERPFRRIE R, X 0T A AR YR AR, 1 K B R Tt i i
BRAT RETHEAFRER . AR A KRR B B0 m R H AL 51 5 R R SLRE R R 2 2 4F
far e A AT IR R R AL RE T R A MR A K BSOS, R WE B W RR B B RS ENZE
Bo A=ZMRABYN, TR MHE FEUR, RBE A K R4 B AR E A LR B2 . AT RE
£, LKA REBETEW =M A KK ERZR R, 13K & AR R EAEREEX B =88
EYEEFNEREEREXLR" , DRETERERAEAFEEPISEGFEN IS, B EAERF L
BKARERUR P HHEEHA R BN BHARE HEEREREK D TS, X~ AR FEFA=H A
KZIAFBRENER, RAEESNX—AROEN SRR K IBEESH=EM 0GR EERRE
KZEIMXRR, ZHRERD, PEXLHEEE BN TERE THEINAEK, RBOLS BRI, WUE
FEl, AR R RN ERE TR, A=SHEOEAERZI TR, BRER +4 ™8, i B
Ja XK SR B a AT RE , TR E T R Ma N B =M R AERAORA MHIER, A e R AR IEIEA,
X 5% ESEA—F", EETEN, REN BICMH 4 TN ZENEH, TRiPgEE
REEIGAE R TP Pr £ FRFBEE, £ diRBERTH, WL HXFHEEH B 5
TR XBE R BEEREETRENREZ —. TREWNET, ‘B WAEBERETRNE T
8, WK FI ARG IR B IO AR EE THRASE R KM, BEEERE TAERR
ARG, NSIALFEMME COKEXRE, BREMHAX A BENA K, 2F B0 AR, B
‘RO TR ERUR, EEMNAN R WRASREME TR FROCHE RIAHEL, H  FHoCE <AL
FEBA TR, MARE CO,HNBEAR. ULERUEAA=HZTEHEAFRENIALEREEEHEM,
e TR e e FREMNIEIAERE EZEIER, Herppich fl Peckmann LAFEE (Aptenia cordifolia) 41 #Hot
SRR, REMYZ P TR EFSLSXH, BAREEL T (WmETR) , HUEms LA ERZ
M-SR IE E CO, BB 942 il B2 B K T A Wi iy CO, 3™ A BEL ) ¥ I #2 B, B JE AL BR il i AL RR
1 ARRB SR SRS,

R B RS e — R B R BB AR TLRAE S BB R UL R AN B R, AR,
i + R LR R RIS AW BB ™™, R RR, T RGN, A=H S ET R A
HeA: SRR ok 38 X T 2 HUE R ) , (B R e ) A [F S AP AR RAEA R 12 o o i REL T A2 72 BA
B25,  FCHE RS BRI, BAAENRRFTESAETE LR BREERDS, W, ¥ LELE
BT RERE, EBA RS RN LIBEEN K, BNZE T 26 %, 46mH B 5 TRRET, XEZHMH
RS 3 i 2R N RSB R R ARE, R RE i EEE MR AT, LHES L
BB TRE, SRR E B ER, RS TR EKS RGeS, AR T TRhF. X
RER ‘MR W BRI ™ T X WIREZ—,
4 i

L+ U T REHER, LE 0 ~20em T23 0 =M M4 KA F M mR/N, — e #/E R A i
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