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A preliminary study on the water physiology of four
plant species in karst area of Southwest China
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Abstract: The water characteristics of Alchornea trewioides ,Sapium rotundi folium , Pteroceltis tatarinowii and Si-
noadina racemosa were measured and compared in the paper. The results showed that the tissue water content, criti-
cal saturation deficit and the water requirement degree were significantly different among the examined four plant spe-
cies. The drought-resistance of Pteroceltis tatarinowii ,a deciduous shrub,was the strongest among them, Alchornea
trewioides had the highest WUE saturation point of 600 pmol * m? = s1,the PAR was logarithmly correlated with
stomata conductance; the I.SP of water use efficiency of the three deciduous trees species was all at 400 pmol ¢+ m2 «

s1, The PAR was significantly correlated with transpiration and the stomata conductance,and no transpiration satu-
ration phenomenon in the four plant species was observed.

Key words; relative water content; water saturation deficit; transpiration rate; water use efficiency; stomatal conduct-

ance; karst area of Southwest China
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17%., EFEXKEHT KRB EEX 4 M 33 4
B OHAEARTFLXH TFRABIAERRT, B
BAFRRE BHASHRHENRE, B KRN
JWFSZEWRELE, L EHEY)S5HI ISR 8T X
T 58 MOIE B 43 A R R (UHEAT 45, 2003) , RB TR K
WREAW ST REBEXIFRSARC, Bk, TRt
YRR X BB A ERERESKERRE
HEREE X A 3CHE IR R X E LR 4
Y& IHRORR 9K 2 RRAE HEAT B0 B BE R R FE X e
3t X A9 A= A58 I LA O A DL 3R 5 XS O AR B
REMESEREYF R EFRAEILKE.

1 HRWHREHRF

1.1 R R

TR A TR BT HE 1L X 1 23 B B9 7 AT Ll
T0, o S B g 307 45 1 3t s R 3 B 110°18" E, 25704
NLI§IR 184 m, Z K& 4 WRHHIZE XS &, R
W, FHHBERSE 1553 h, FHSKE 18 8 C,&
FRFEH 309 d; BB RE-5C, R im & mEE 39. 4
T, £FELMRILRAE, RABKX FHYFERE 1 900
mm A4, 2005 4F 7 B SRS F7 5 R AR L, SRR
mL.HERD, HRREL., AARSSIRTE 35.0 CL
FENJBEHREENOCULEF 7. AWE
132. 7 mm, WHEFRHT R R 41. 7 mm, R 2> 2 &
ZiWEFRHTERD 424. 3 mm, KK 8 M. &K
Wk AR RBRE>0%, CRABGTR. 50
ZREMAEKEFHAHREREEAEY . L
A F X (Cyclobalanopsis glauca) . 18 ( Pteroceltis
tatarinowii) [/ M 548 (Sapium rotundi folium) B K
& JK(Sinoadina racemosa) FEFF AR E K, BT ARKR
RERILAGE T, ¥ ARE L EE(Bauhinia cham-
pionit) HURELE (Mallotus philippensis var. philippen-
sis) L MG FE (Sageretia thea) V41T 1L R FF (Alchornea
trewioides) % ,BEAY) SRR THRE L. WHLT
MR RIF, HEEET 60%, MAERE 51LTHH
Bl ZRBUZX B TREHEE LA EDF
LB M S KR JUHAE WRFFAFRX R
1.2 ARFG &
L2.1 ko hsuat ERETRENTA &
AR BT R, REE R EF W W [ X%
2, WEN FHAS/KE A EKBESKSMEMT
BOAREEIR.MHALSTKERBRTHRE

EEMEKERKSBMTHRRAKSEME,
HAWEXEKkE=ALAHE - AR THE)/(EMmE
HE-HHATE) « 100%; KBNS X5 HERE
M MiERENT, BREMST=1—HIZTKE.
WREMT=GEMEE-IEREKER) /(EAms
E—TE)«100% . FKEE=HREMT/IERE
MZ % 100%,

L2.2 Ko AEBAFHME FET~8 A, EEEH
KRR ,FK A Li-6400 EH 64 W e 02B 4k
FUERECREBEETHYNEBER SILIE.
HEEEBNUBFRL WS REICEMBE 1 500,
1 200,900,600,400,100,50,30,15.5 pmol » m?
st. KR AR (WUE) X BEE Y64 B (Pn)
5#BER(TOMRKE. SIMRFERBRAEK
FUT EKREA R B, B 5B K D fent
3~4 TR . A Excel {4 & SPSS #K 4 %t
R BATRIT .

2 HEXR52M0

2.1 EHYH RS RTE

HYHAG KBRS EYEBRRETHL
KK ER B-NEENEREER . E—EBEL
RN TREAFEENEEST, NER 1 TTH,4H
HEKBHNZLERMYARFETNAR. BFW 4 FfpE
VRNHASKEFEREZR HPUBTHERSE .+
4K A B b S48 40 L BR AT, K & N AK.

X &K B (RWO) Fik 43 5 5 ( WSD) 2
R AEYHE LK R B — D E BRI (g%,
2003), KaEMT REMALNBEME KRS L
PRE&kBREME, LN FRMEKENE HHE
TCERNEAREHKDSHATE LR IR,
MR 1 FALUEFED 4 MR G LUKE RN S KE
B, K BREMSEX, FEHX MR FE—T
BENKSTHR,MHEA 3 PR FAHETSKES L
F 90%, KA FTEIAF 10% BO4BLKITSH
RETHBDEEEEFER.

RABMTHREMEKESHASKENEHE
HEMEKERNES L, ERREY WL REE S, H
R FUBKEE R . BKBENEHEY 8 R1E
MBS IEREAT B E S, R EY AR SR
EEEMENFTRONKGBE, BUNEER LM
MY AR LWRTFSRKBRAE, FKEERLX, B
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Table 1 Comparison of moisture parameters
among four plant species

& ay
&Z?er i{rameter Iﬁﬁil:m Eg FH kLR
HAEKE 0.56c 0.60b 0.66a 0.53d
Tissue water content
M EKE 0.91b 0.93a 0.94a 0. 88c
Relative water content
HARMWMS 0.09b 0.07¢ 0.06¢c 0.12a
Natural saturation deficit
GRS 0.33c 0.29d 0.74a 0.70b

Critical saturation deficit

T KB F Water require degree  0.28a 0.24b 0.09d 0.17¢

E: EFPARTFHRAESHUAKELERE X, Note: Different
letter within the row stands for significant difference( P<<0, 05).
2.2 A FIBRESRES
WUE 245 B YK 5 I%E 59 R 7= X R 1
HEES#HR B E WUE, 68 BB KRS HE3L
B HERPT R LI, A B T RREK A PR R B
PEIR R R B I 8 (R E B %,2006), 4 MHEPK
WUE 7 & fh W BR ER B D6 58 57 B9 3 I T 2 o4 K, 24
X—E NG, WUE kB KMH, Z /5 Bt E ST B 4k 52
R ZES TR, NE 1B, AEMHEARLE LK
8 WUE &5, & X{E 8. 933 pumol » mmol!, =4
FEARM AR KRR AFE. B S KL, &
KAB 4y 5 25 4. 646, 4. 463 1 3. 922 pmol » mmol?,
AR =T ARk WUE B XER KGR
AR —*%E,7E 600 pumol « m? - s'AT, WUE 3 & 8. 833
pmol « mmol® , J&5& M 600 pumol » m? « s F 900
pmol « m? « sTEf, RIINT 0.1 wmol mmol? , /AN
AW WUE 86 &7 600 pmol « m? « s*
A, M=/1FARM M E WUE B )6 S 1E 400
pmol « m? « TR . X 5T ETEH (2006) Xt A
KHEYHWHAREYES. SABFELTHBOIE,
WUE FZ 18 TH, X5 WUE it e B R 5%
HERER X, EXEHEMBTEN B, YA
LA ERIBR TR E IR, WUE EREE 23
K, BB BB ZEYIK MBS , Bt E R
R HLZE s M IR R /N, BT WUE 3R T RE.
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Fig.1 Responses of water use efficiency to photosyn-
thetically active radiation for four plant species
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Fig.2 Responses of transpiration rate of four plant
species to photosynthetically active radiation
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3 B VIR X 4 R YK 4 A BRI BT ST 405
R THEARS, SEBHTEREXR. LF KT
N _ - N 0.35 —A— % —eo— [HH 318
eI 5 <100 pmol » m? « ' B, L P E RN o 30 —X—KER — e TRLRH
T 2B K, M 0. 000 mol » m® « ' EFHE “o 25 o %X %
®2 AHEMRBEESHBHOEXRR v 0.20 XX
Table 2 Coefficients of correlation between photosynthetically é 0.15
active radiation and transpiration rate of four plant species % 0.10
(<]
. 0.05
; HRRBC(R
?és' Li %fflim Correlation TE 0. 00 ' ' '
pecies n coefficient 0 500 1000 1500
TH W FRFF  Tr—0.52540, 001Par 0.747 0. 000 PAR(umolm™. s7")
KETK Tr=3, 226+0. 001Par 0.719 0. 000 - ]
B4 Tr=1.7254-0.001Par  0.973 0,000 3 4 FpHEYIL S BN L AT By W B
# Tr=1. 65940, 0003Par 0. 895 0. 000 Fig.3 Responses of stomatal conductance of four
plant species to photosynthetically active radiation
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Fig. 4 Relation between stomatal conductance and transpiration of the four plant species
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it

Y B HB RN &K ES 0 REIE N
RENGER, TEMETHRERERNHEASSKE
REYHEEN - TEZSE TEES, 2005,
X EK B (RWO B KAEY) X T 2 88 N B S 3R,
KON T P (WSDYE R RWC BEHW AR
FHORAEE,2005), ERREFANDBIFRIANE

Yok i i F AR AT B, KR EE RN, FLB K BE
HBGER, AMEEE. FARB .4 HEYHSS

3


http://www.cqvip.com

406 I @ OHE oY

D 000 http://www.cqvip.com|

28 &

KEZEZREE  FENARKSKERE,WSD
BE WREMTHREKR,ZBEXKS, B WUERH,
BHASHFEEGRBE AMBE, RAHZBENH
B, XURRSEERAFEN T RIERNERE
X, HB/EHEN 2. 4~3. 1, FE KR R B Rk ik
I T BRBK S R IES RK & 88 (B3 45,
1999) s KR N AR E/K B BK, WSD B &, T
M RER S SR ABERE AR ERR M
FE&HET , KR Rk R, WUE 81§,
Wi EARBRERRRBOKS, REMFRERE
RZEZZTER BRAWEEY MR A, 2006);
B - B AR A & T B F8 4R 3 B T b e, HOE R
BESHSEWARKEE EXLUTUEKRR RHR
BIFF AR Z —, 58 2B 95 54 19 3E B 1L TH A9 %
4 A B SR i (BRAEL 2245 ,2004) 5 BE AR R0 4135 1L BRAF
FAEBEREX.BHREERE.®KSHHRER
b, B R B S I UK S HUR B B B B4
FMATEHAAERRHMKESE. DR, EEREHE
BRM WA, W EES - A EBEE L RRA LK
#,EMA S B IR NEQRESE,2003),
BRRUL, X 4 MR AEN A LR
RERR ERETSENMER,ETLLELE MK
ASEIBEBLOKGERRUENRERE, EB%E
(2002) H13k 2y , 5 485 R ¢t 2 o AR 58 BY3% B 1, T
BRFARERER. A TLERINRE. £K
PMAERERS A HEYHERT & B8 WENE
W KA SRR . B, TLAEER
Rx e rt i 5 1 e % SW# B A B A E, B
AelASKEERN RS .

S E W

HEA. 2006, MEHYRKIEEBTESTH RS HF
#H,22(1):169—-170

kAW BRINYL. . 2005. (EYMBATFAESBERRIM].
(A Y T

ETFE 199 REHYNESEETRLIAL SEBERZM
VERRAVELVENER RS BB BV HEY LK
WYBERAR(OLC). @ FEARHKI210—244

BRR. 2004, MY AEE(M] bR . REHF HHH

Cao B(H £),Su RHGRE ), Wang B(E#HR) et al. 2003. Study
on the changes of several physiological indexes of Ailanthus alti-
ssima seedling under water stress(ZK 418 T RAES B LA H
4R 1A 1], Fore Sci Tech (Bl F44%),28(3):1—3

Fu SLUE#AS) »Zheng XLGBIHK). 1999. A study on physiological
characters of species of Ulmacea on limestone mountains in the East-

ern of Anhui Province(BE R K & W BT RHR #p A4 4SO (T].

J Nanjing Fore Univ(BRR ARV KFE2E4]),23(3):75—78

He HY (fif % %) . Xu GH(# E ), Ma GQ(H HBR), e al.
2003. Studies on water physiology of main afforestation tree in
east Qinghai( ¥ R A EZEEMR F AR EBEHFOU]L J
Northwest Fore Univ(Todt Mk B 244),18(2):9—12

He YH(fJE ) ,Jiang ZR(FEHER) , Wang TH(E G ). 2005.
Study on drought resistance of two species of Ceratoides( B 5t
BREREYVRBAEBBRO]. J Gansu Agric Univ(H #Y
Folb K#EH),40(2) :212—215

Huang YDGH ) , Xie Q(#{38). 2003. A preliminary study on
the ecological distribution of Bryoflora karst stone hill in Guilin
CERBEESA L EBRAY L SAAETEOT]. Carsol Sin(H
H:A%),22(4):299—305

Huang YQ( Ei%), Wang XY(FEBEHK),Lu SH(BEW 4) et al.
2006. Studies of photosynthesis, transpiration and water use effi-
ciency of some dominant species in rocky desert area, Guangxi,
ChinaCEB ARAKRER RCEHYFH LS RBERKIH
RMBHRMEHIO]). Guikaia(SFIHEYD) ,26(2):171—177

Li SI(ZEAK) .Hou KWHUEF I, Liu FSCU R ) et al. 1997,
Natural distribution, drought-resistant nature and moisture phys-
iology of fine host trees for Lac insects(JLF e B B FF E#t
HMERSHRBAERT B SKS4EE)[]]. Fore Res (v &}
¥R ,10(5):519—524

Li XK(Z5E#]), He CX(f B #7) » Jiang ZC (¥ & ). 2003,
Method and principles of ecological rehabilitation and reconstruc-
tion in fragile karst ecosystemCHEBERBESKERKE B
HRE 5H%)[J]. Carsol Sin (FEEE),22(1):12—17

Ou ZL(BR# 2£),Su ZM(FR 5280, Li XK(ZEHIH). 2004, Flora of
karst vegetation in Guangxi ("I A EHEEHEYEK £)[J]].
Guihaia(J” A Y)) ,24(4) : 302— 310

Su PX(HRHE ) » Zao AIF (R % 35) , Zhang LX(HKILH) »er al.
2003. Characteristic in photosynthesis, transpiration and water
use efficiency of Haloxylon ammodendron and Calligonum mon-~
golicum of desert specieGREMYBR B MY BRI S/ERH . E
MEERRKSF ARSI (J). Acta Bot Boreal-Occident
Sin(FAL Y Z#H) ,23(1):11-17

Tu J(B ) ,Wang KQ(EFLE)). 2003. A reviewon the progress
of physiological and ecological study of afforestationtrees in arid
are( TR EARRMFFNKIEBEBHTRTHER]. J
Northwest Fore Univ(Fa{tAR% B ) ,18(3) : 26— 30

Yan YH(™ &) ,Chen HF(BRLL#) , Xing FWUBAER) et al.
2002. Flora and vegetation in limestone area in Shimentai Nature
Reserve, Guangdong(J" R AT S HRREP R HERKEH X MY
REMBYPO ). J Trop Subtrop Bot (A H T4 M 4%
#),10(4):348—355

Yang SC(#; 8% B), Lin P(#K ), Nakasuga Tsuneo (& 47 28 %
HE). 2001. Effect of 5 °C night temperature on photosynthetic
rate and transpiration rate of mangrove seedlings (5°C# [B]{& iR
MARGHFEHEBZMAMBERNEH)[J). Bull Bot Res
B . 21(4) :587—591

Zhao PG ), Zeng XP(# /NE), Peng SL(E /%) »er al. 2000.
Daily variation of gas exchange, stomatal conductance and water
use efficiency in summer leaves of Ormosia pinnata (BBEHL T E
EHREAEZR.SILSFEMKIAARENEZ®0I] J
Trop Subtrop Bor A W A=) ,8(1) : 35— 42


http://www.cqvip.com

