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R, oK BRI TR, BRI T 52 WA i 2 (0] 28 7 W35 (P<0.002) o 76 T 538 T, BT A R ok 33
DU BRI R T BRI B ok, AR ORI IR A KR/, e AR BEN 6 AR it i K SR AR 8 43 300 LU X FRR R T 2. 21
MPa 2. 14 MPa 3.57 MPa 2.89MPa 4. 02MPa F13.07MPa, (2) WA ARLEA KRR T 2500 F ok ok i ia #8 50:
A 0. 1505 76 BE T 5 A A 0F T, H A 5808 i 2] 0. 559 ; 765 B T 54HA 5 0F T 35 0. 716, M R KB R Bl 70% , i
WA R T 238 50 T, ot Rk S a 6508 T34 0. 603, M /K B8 TR T 60% ; 7 v B2 A TR B T S iaa
AT HOKB A EH 22 AR . HEMAT R AR I a8 BUNE S0 SE AR 2B R, (3)6 MR ARTE T 51
A TP Rk R EOKBRE TNy, A KA L (1. 261MPa) > 751 (0. 850 MPa) >¥HA1 (0. 846 MPa) >fll{]
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I3 5 P 1 TS M N o i K A A B HE A IR I O - A ORI S AR BRI S AR KA, (5) RIS ol 5 R ik
K 6 TR A I WKV BEI/INFTHET A < AT > TEATT S AR > R > B > AL

KRR TR VR AR BB MR K3 oK v RE

Changes of leaf water potential and water absorption potential capacities of six
kinds of seedlings in Karst mount area under different drought stress intensities :

Taking six forestation seedlings in karst Mountainous region for example
WANG Ding'*, YAO Jian®, YANG Xue',XUE Jianhui* "
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Abstract; Water potential is a direct index to represent water status or water deficit of plants and could be used to indicate
their drought stress degree and drought — tolerance capacity. In this paper, Changes of leaf water potential and water
absorption potential capacities of six tree species seedlings planted in Karst areas have been investigated. The main results
were described as follows: (1) With the increase of water stress intensity, leaf water potential value of all six tree species
seedlings among different growing stages represented decreasing trend. Meanwhile, there existed significant differences
among those under different drought stress treatment ( P<0.002). Under drought stress, the leaf water potential value of all
seedlings came up to the largest decrease valence during fast growth stage, then the second during last growth stage and the

lowest during early growth stage. During fast growth stage, the leaf water potential value of all six species seedlings
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increased by 2.21 MPa 2. 14 MPa.3.57 MPa 2. 89MPa 4. 02MPa and 3.07MPa compared with the control. (2) At early
growth stage, leaf water potential stress index of Platycladus orientalis (Linn. ) Franco was only 0. 150 under light drought
stress, but 0. 559 under moderate drought stress. Under severe drought stress, the leaf water potential stress index reached
0.716. And leaf water potential stress index of Cinnamomum camphora ( Linn. ) Presl already reached 0. 603 at early growth
stage under light drought stress. there was small difference between those under moderate drought stress and severe drought
stress. The leaf water potential stress indexes of other tree species had a similar tendency. (3) Under drought stress, the
average differences between leaf water potential and silo water potential could be ordered as follows: early growth stage :
Robinia pseudoacacia 1.. (1.261MPa) > Cinnamomum camphora ( Linn. ) Presl(0.850 MPa) > Fokienia hodginsii ( Dunn)
Henry et Thomas (0. 846 MPa) > Platycladus orientalis ( Linn. ) Franco (0. 568 MPa) > Broussonetia papyrifera (0. 524
MPa) > Elaeocarpus sylvestris ( Lour. ) Poir. (0. 219 MPa); fast growth stage: Cinnamomum camphora ( Linn. ) Presl
(2.994 MPa) > Robinia pseudoacacia 1. (2. 68 MPa) > Platycladus orientalis ( Linn. ) Franco (2. 028 MPa) > Fokienia
hodginsii (Dunn) Henry et Thomas (2. 008 MPa) > Elaeocarpus sylvestris ( Lour. ) Poir. (1. 824 MPa) > Broussonetia
papyrifera(1.543 MPa) ; last growth stage: Robinia pseudoacacia 1.. (0.692 MPa) > Broussonetia papyrifera(0.687 MPa) >
Fokienia hodginsii ( Dunn) Henry et Thomas (0. 653 MPa) > Platycladus orientalis ( Linn. ) Franco (0.354 MPa) >
Cinnamomum camphora (Linn. ) Presl (0. 338 MPa) > Elaeocarpus sylvestris ( Lour. ) Poir. (0.262 MPa). (4) After 24
hours following rewatering treatment, the restoration indexes of leaf water potential of six species seedlings among different
growth stages decreased gradually with the increase of drought stress intensity and could be in the following order; last
growth stage> fast growth stage > early growth stage. (5) Water absorption potential capacities of six tree species seedlings
were comprehensively evaluated and ordered as follows: Platycladus orientalis (Linn. ) Franco > Fokienia hodginsii ( Dunn)
Henry et Thomas > Robinia pseudoacacia L. > Cinnamomum camphora ( Linn. ) Presl > Broussonetia papyrifera >

Elaeocarpus sylvestris( Lour. ) Poir.

Key Words:; drought stress; seedlings; growth stage; leaf water potential ; water absorption potential capacity

FEFEE 5 X R 459%  MROR APT T A9 56 55 TE AL A BRI AR A TE 5 2R 4 LK OAR
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Fig. 1 The leaf water potential of six tree species seedlings under different drought stress intensities in different growth stage
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Fig. 2 The drought stress index of six tree species seedlings under different drought stress intensities in different growth stage
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KA — A R — A= KA, B sl R 3 BB RE & A AR B AR I T R R g s iy . R A K
G D I N il 7 SRR i3 7 N G B A N EIE S DL W S R )7 S R e (- R I

x1 FETEMERET 6 MFEAM FKEEHBIEE
Table 1 Average drought stress index of leaf water potential of six tree species seedlings under different drought stress intensities
LB FEEL Average drought stress index
P A i i

AbF 12 iy
- Platycladus Fokienia hodginsit Cinnamomum FElaeocarpus %H:% HaRy .
l'reatment Robinia Broussonetia
orientalis (Dunn) Henry et camphora sylvestris d L i
(Linn. ) Franco Thomas (Linn. ) Presl (Lour. ) Poir pseucoacacia L. papyryere
0.115 0.188 0.468 0.334 0.439 0.204
0.399 0.407 0.555 0.671 0.515 0.447
0.628 0.649 0.69 0.757 0.710 0.719
SEIIME Average 0.381 0.415 0.571 0.587 0.555 0.457

H1 1 Al FEAS R T S RE SRR 6 RN R K S 2 B3 58 ORI 2 - 5 > 7 45 > il >
et > TEAA > A
2.3 AFARKE AN RS S S OK S =R

PR AR A K 68 JBE T ) 380 ¥ AR R K 3 R e S A AR N K - B BE T o S At | AN [RIAR ol it R
TEATRVAEAC IS LU B AN R T SR aa st B2 26 AF T, KA 5t Rk 3422 LU R b 3R~ 25 {6, W3R 2,

x2 FETEMERET 6 MEAMFELEKTEE

Table 2 Difference between soil and leaf water potential of six tree species seedlings under different drought stress intensities

o e - ﬂzﬁ'ﬁi%ﬁ%%@/ma ) P
Tree species Growth stage ifference between soil and leaf water potential Average
CK A B o
LS| AR 0.452 0.525 0.984 0.312 0.568
Platycladus orientalis A K AT 1.551 1. 805 2.294 2.462 2.028
(Linn. ) Franco AR R 0.418 0.433 0.554 0.012 0.354
HA AR 0. 606 0.785 1.024 0.972 0.846
Fokienia hodginsii AR HE 1.433 1.865 2.264 2.472 2.008
(Dunn) Henry et Thomas KA 0.629 0.69 1.024 0.272 0.653
IR A KA1 0.644 1.305 1.584 1.512 1.261
Robinia pseudoacacia L. AR I 1.499 2.565 2.884 3.772 2.68
AR 0.58 0.955 1.024 0.212 0.692
et AR 0.331 0.423 0.669 0.674 0.524
Broussonetia papyrifera A K AT 0.913 1.143 1.611 2.506 1.543
AR 0.621 0.751 0.927 0.449 0.687
B KA 0.41 1.035 1.384 0.572 0.850
Cinnamomum camphora AR HE 1.638 2.849 3.127 4.362 2.994
(Linn. ) Presl AR 0.39 0.621 0.697 -0.356 0.338
puniis R 0.129 0.404 0.686 -0.343 0.219
Elaeocarpus sylvestris A K HE I 0.906 1.32 2.402 2.67 1.824
(Lour. ) Poir AR 0.302 0.404 0.686 -0.343 0.262

H1Z€ 2 ATLAE L, TR PHa R AF T 6 s R 5 R R A2 (AR AU P AR R . A= A0 40
FIAE KA, B2 50 25 F T 7 A0 K S5 22 (B O, AR AR R IR, T8 T R 25 F R iR A
5 E ORI XS B ARTEAN [R] AR A IS0 Sl s AN AR RS AR A (IS, B A A P AR
A ShACE RS, 76 5 TR PRa A F T, Bl B Ak S48 R i 55 SRk 3 2 SR 3 I xd 7K 23 1) il
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WehE ST, NI AE A AR P AR BRI B A TE 5 AT o INAE AR R RN | B A X Al B I A X e 55 . PR AE
JRE T RS T 2R FERR, AR B A AR ORI ™ T R AT, B K SR T 4 K
FITENL, 6 DR AN A K30, 76+ W38 &4 T 2 mt B 5 R 50OK 220 KNP AR, A K8
19 IR (1. 261 MPa) >75 5 (0. 850 MPa) >JELH (0. 846 MPa) >{lj#f1 (0. 568 MPa) >} (0. 524 MPa) >#:3&
(0.219 MPa) ;A= K IEHH . 7545 (2. 994 MPa) >HiI#E (2. 68 MPa) >{li#1 (2. 028 MPa) >JEH1(2. 008 MPa) >4t 3
(1. 824 MPa) >HM (1. 543 MPa) ;4= KA HI# (0. 692 MPa) >HH (0. 687 MPa) >TE A (0. 653 MPa) >{lij#
(0. 354 MPa) >7#% (0. 338 MPa) >#:#2 (0. 262 MPa)
2.4 WK SRR FeE

TEA K 240 5, AN FAE R B BO AR 7K S5 6 AN [FIRR FE AWK, S e 342 Bl W 3E a8 32 19 1
i, AR A ECE BN (£ 3) .

x3 AETERELESK 24h B FKBREREE

Table 3 Recovery index of leaf water potential 24 hour after rewater under different drought stress intensities

i K MRS i
Tree species Growth stage ecovery index of leaf water potential Average
A B C
g AR 0.95 0.66 0.24 0.61
Platycladus orientalis AR 1.02 0.75 0.29 0.68
(Linn. ) Franco AR A 1.08 0.87 0.35 0.76
A AR BT 0.88 0.76 0.15 0.59
Fokienia hodginsii AR HE I 0.96 0.82 0.32 0.7
(Dunn) Henry et Thomas AR 1.03 0.88 0.38 0.76
HI#E Robinia pseudoacacia 1. AR 0.76 0.74 0.13 0.54
A K HEY 1.03 0.98 0.19 0.71
KA 1.16 1.00 0.22 0.79
Ll A KA 0.79 0.71 0.12 0.54
Broussonetia papyrifera AR 0.81 0.76 0.17 0.58
AR 0.98 0.83 0.19 0.67
gy AR 0.75 0.69 0.15 0.53
Cinnamomum camphora HE R IEH 0.96 0.85 0.2 0.67
(Linn. ) Presl HERORIH 1.01 0.91 0.23 0.71
FLoE AR 0.75 0.61 0.08 0.48
Elaeocarpus sylvestris A K HE 0.86 0.72 0.11 0.56
(Lour. ) Poir AR R 0.89 0.79 0.14 0.61

HIZE 3 AT LA AN R 3 AR BES S20K 24h, i Fr K 35 BEA7 1 2 5 $R AR IR RHIIHE R O - AR ROR
WS ARIE S 2R R . LAIAR S 1), AR AT — A A RS — A= ORI, BRI /K 4 1 24h KA
HAREVE 735179 0.61 0. 68 0. 76, X UL MM ER LUR , R KSR RE 1 58 AR I E KA H K
AR, oh, WERF L] DU B 50 bR i oK B AME B BRI R T 1 B,
FAERARAE R AR T 20 2 0F TR XA G . SBT3 B A R LR A B A A L AR Y
MoK RE 3858, hIE MRS PRS2 RE T AR R 55
2.5 EARBUKIERELE G VP

REEETN 6 FE AR KIEBERI RIS, Z3 0 EH T 13 > BEAE ML I 58 A4 /)N it R B4 S W HL WK 1 g
AFEER (K 4) , IXSEAR bR EEALE 4 250710 : (1) IEF K AAE T i RoK AR S A5 AR 2K Aok
e AR ROK I TN KA Y bR 22 | 322 S i) R A TR LW 7K 3 250 T St /K S I RE T
(2) TRa R R, T2 AR e+ R0 AT M RR SR sz e s o0 ; (3) M5 R ok $as 32

http ; //www. ecologica. cn



8 1] ET A TRWEASCET 6 g TR 2 2Bl i A ok 3 S oK AL 2223

S WAR A S0 25T RS 8 B K 356 B2 BT 15 BE T 5 (4) 7K 3R A2 RE 8 00 2 S AR ) e 30 i Bk I
R R IKIZBE T 53X 4 2577 BN RI SO EICR | BEAS MO i 1) S WA ) R IR K TR RE . X 4B 4R AR 26 XS
(BB (B30 48 BOA BN ) | T B I K 9 RE A o, B A S BRR 28 1k, 1819 PR P K 38, B85 m K #Y) fiE
R

R4 6 HEABAERTNIARTNE

Table 4 The measured water potential value of water absorption of six tree species seedlings
FF Tree species

A AT

- S i -
- Platycladus Fokienia . HE3% . A ﬂ!H‘% Ky
847 Index . . Lo FElaeocarpus Cinnamomum Robinia R
orientalis hodginsii i . Broussonetia
. sylvestris camphora pseudoacacia .
(Linn. ) (Dunn) Henry . . papyrifera
. - ( Lour. ) Poir (Linn. ) Presl L.
Franco et Thomas
“H7]
IR . 0.978 1.014 0. 466 0.713 0.938 0.684
Annual average of water potential
=] %
AR k;}‘ . 1.559 1.424 0.913 1.646 1.507 0.92
Annual minimum of water potential
AR ROK
Annual maximum of water 1.134 0.81 0.778 1.249 0.918 0.582
potential difference
R KA Y b 22
Standard deviation average of water 0.237 0.221 0.116 0.219 0.279 0.226
potential monthly change
M Rk Az KA1 3] 0.568 0.846 0.219 0.850 1.261 0.524
Difference between soil A HERY 2.028 2.008 1.824 2.994 2.68 1.543
and leaf water potential AR 0.354 0.653 0.262 0.338 0.692 0.687
B EE R AR 0.475 0.465 0.683 0.697 0.626 0.531
Drought stress index Az KA 0.355 0.411 0.571 0.539 0.536 0.471
AR 0.344 0.368 0.508 0.477 0.488 0.394
MRIZIE Az KA 0.617 0.597 0.48 0.53 0.543 0.54
Recovery index A K EE Y 0.687 0.7 0.563 0.67 0.71 0.58
AR 0.767 0.763 0. 607 0.717 0.793 0.667

X 13 N8R TR A TR AR B S s BB (3R 5) SR 20 00 2% 48 b SR I ek E0U(EL, 75 Hh A
R Fh SRR sREUE

M5 AT MG Y SR T PR AIE S KN 9. 9262 At di /R 0.5471, &P AR 1Y MK P RE F R 3/
HEF R < AR > TEAA S JIRR ST RSP > K13 2548 A9, FH SRR sR 8GR PAN B AR MOK IS RE Y /N, IR
TN AR AV B Y 4 X RN T — AR RN A B RS [ AR o i A i 7K 5 e R/ N A I | T
DAVE R 3l 53 AN [RIAR o i AW 7K Vs 8 5 A AR Hl
3 Zivgitie
3.1 %58

(1) 6 AR ARTEAS [ A=A I Bt 7 T 5Pl 5 B8 g3 ok, Lt K A R B R ke 38, T e e B R
Aol JoipAE 5 B AN [R) A A B T S5, ELAS (W) i 8 BE 2 () A7 E 3 25 55 (P<0.002) . 7ERIA TS s T,
FI AR A AR I K 3835 DA R R R IR e K AE KRR 2 AR Ko s/, 7EAE IR 6 D RFh, it
IKBIARAE ST A - AH-3. 77MPa JEAA-3. 78 MPa Jfil{##-5. 08 MPa f4#f-3.81 MPa F4E-5. 67 MPa f¥
~3.98 MPa; /L3 BE R & T 2.21 MPa 2. 14 MPa 3.57 MPa 2. 89MPa 4. 02MPa #1 3. 07MPa,,

(2)6 PP AN A A= DI BE A 530 o B 38 I, o R /K S JBiE 8 B8 AN [ R B2 A 85 K (EOR
AR Tl e $8 B0 K U R, S A X B AR R K #5215 R B A K — A= K R — A4 KR
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SHIZAHTI N H 6 AR A oK S5 2 8 18 R0 I /INHE Y D < Ak S > A > SR > A R > A >
kA

x5 6 MEARBKEEEITFNERRERHE
Table 5 Subordinate functional value of water absorption assessment index in 6 tree species seedlings
FFP Tree species

AT e
IUEE| Fokienia o A IR Hkt
847 Index Platycladus o Elaeocarpus Cinnamomum Robinia .
; . hodginsii . . Broussonetia
Orientalis (Dunn) H sylvestris camphora pseudoacacia o
(Linn. ) Franco ) Henry (Lour. ) Poir (Linn. ) Presl L. papyrjera
et Thomas
2] 7] E”
FRIAKE . . 0.9343 1 0 0. 4507 0.8613 0.3978
Annual average of water potential
=
v

HERE k@‘ . 0.8813 0.6971 0 1 0.8103 0.0095
Annual minimum of water potential
AERRROK 2
Annual maximum of water 0.8275 0.3418 0.2938 1 0.5037 0
potential difference
AIRBAEA bR 22
Standard deviation average of 0.7423 0.6441 0 0.6319 1 0.6748
water potential monthly change
MR Lok HE AR BIH 0.3351 0.6023 0 0.6056 1 0.2928
Difference between soil and KRS 0.3341 0.3206 0.1938 1 0.7835 0
leaf water potential AR 0.2137 0.9094 0 0.1759 1 0.9866
WIBEECEe AR 0.9596 1 0.0594 0 0. 3060 0.7201
Drought stress index KT 1 0.7456 0 0.1489 0.1662 0.4676

ARA 1 0. 8503 0 0.1913 0.1231 0.6934
15 JE Recovery index AR 1 0.8536 0 0.3658 0.4634 0.4390

A K I 0. 8409 0.9318 0 0.7273 1 0.1136

AR 0.8571 0.8392 0 0.5893 1 0.3214
ZHMH Accumulated value 9.9262 9.7363 0.5471 6. 8869 9.0178 5.1169

(3) TEAF TR WE s T ,6 MR AN B 5 13K B2 HAR AN 724 KA AR K AR,
JE R e 2, i B A K S K, AR KR T R a0 T, i R S KB H R K
TS T FEAN ) A K AN RV A+ SR IS AR FE 25 5, 6 ﬁmﬂi&%lﬂikﬁa‘%ﬁ%lﬂﬂﬁﬂﬁuﬁ
BER At B 5 K S (3 R /NHET O AR K I RIER (1. 261MPa) > 75 45 (0. 850 MPa) >JH A1
(0. 846 MPa) >fll#1(0. 568 MPa) >t} (0. 524 MPa) >F:3% (0. 219 MPa) ;4= K HEW] . 7545 (2. 994 MPa) >#ill#4
(2.68 MPa) >fl#{(2.028 MPa) > H1(2. 008 MPa) >#t3 (1. 824 MPa) >HHH (1. 543 MPa) ;4= K AR 1. dil#
(0.692 MPa) >ta# (0. 687 MPa) >JE A1 (0. 653 MPa) >fll# (0. 354 MPa) > 4% (0. 338 MPa) >#:3% (0. 262
MPa)

(4) TR K 24h J5 , ALK BB AN F K B3 6 AN FREEE IV, Sk 3 Bl b o
FIRG I, AR S FRBOR W/ . 6 DB AR [F] A= B 9T, ot Rk i & $8 e KON HEF Oy A KR 1>
ARSI, EuARNARKINRE T2 Wa 5K 240 J5 , I R K S S B AME IS

(5) FIFH SR Ja pR R R I Xt 6 AP B0 A AR A TR KV BB T 25 B AN, 25 SR HE T A - A > A > A > B
>FR > FEHE
3.2 ifig

XTTFAEPIN F , B BR A AR RORAS , 20 LAy — /I\U*B’J“(ma” A “WAR” I T2 i A ) 4
BRI R, 5 AR KR SR K AR E Y BEIR R, XA REWFR N IR Y- R RE
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ZEIR(SPAC) ') 1E SPAC RGeH  AHYIREWE AR IR S S A AR WA I i F Jy i filc s S 1 iR K i
B G R, R AR A B SN 2 — . MR TRBIESEA SRR | B 5 il 5 B2 A i AN [R] AR 4IR30
AR R KA F B T a3 X 5 R 2RO H R RAR — B 76T BP0 A 0F T A e A 38 1
AR FCI 7K AR 5 LA P 1Ry 7K 34 B DTS I K BB 17 o 33— st T IAFE AR [ 1 5236 58 B2 T, 6
AR AR 5 KRS AU AR 56

BT R IT SRR KA BB AMEE IS e = ™0, Ak ST A2 3 e o AR T SRS
P ARTE IR 73 Wl B 520K B A BRI A I 5t 6 BRI RE A R AN B G A RAB W — 2 B 52 BRJ5E A 52 WL 1
Il e G LT BE , W AE MR R A IR %A% B IRERIBE ST o IXPRAMEELRE AR IR AT B B ) — T AL
BB o ST AMERON ST A T RES R AERAEY) EWFoT % Mol b ok A AT SCi k3. i LA
HUAEAR AU 2 HLEBIT ST/ 10 EL i TRl | A BRI 360 568 1 22 S 5K, A7 L8 4598 8] 1 A1 oF
JEZ AL PRHAT e BRI 5 T AT ST, 0 T AR AR ) 6 DR A A BRI S BRI 8 R R LA o
B,

T30 AT i TR e 5 B R, B0 W B R B 25 SR AR R A K S5 A8 4k, 25 B IR s F 5 1 R 119
A TRAEAE T 50 2P T AR SRR AL, il B 4 1 A B e A (49 TR K R 0 R 4R PR A o3 i
T3H B — R AR 7K AN RE 4l S WA ) K IR B0 LA BB SR o DRLIHG , — 7 T 7 4 5 PR 38R 5 35 AL )
IR ZERE PS5 — 5 AL 1M - TR LE R SE (SPAC) AT, 73T 4 A2 73 /K B 9 A2 Ak [ O
AL L KK o AEAB IR A ) A2 i o e S G P LB
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