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Abstract: Objective Taking annual Tetrastigma hemsleyanum (Tetrastigma Radix) from three habitats, Taizhou, Minhou,and
Shunchang, as materials to study the effects of different light intensity stress on the stomatal shape and leaf transpiration.
Methods The stomata, leaf transpiration rate, net photosynthetic rate, and stomal structure of 7. hemsleyanum were observed
using a scanning [0—2 000 pmol/(m*s)] to explore the optimal light intensity. Results The stomata with surround and parallel
distribution types were only distributed in the lower epidermis in the leaves of 7. hemsleyanum; The transpiration rate, stomatal
conductance, and net photosynthetic rate of 7. hemsleyanum from the two habitat regions (Minhou and Taizhou) by rising after
falling with the 30 °C stress, which suggested the stress could make the light intensity heavier. At the same time, the
transpiration rate, stomatal conductance, and net photosynthetic rate of 7. hemsleyanum from the habitat region Shunchang were
rising. The stomatal type of leaves was 600 pmol/(m?s) in Minhou, and 1 900 pmol/(m*s) in Shunchang, when the water
utilization ratio of T. hemsleyanum leaves from the three habitats was higher. Conclusion Different habitats and light intensity
are the important factors of leaves transpiration in natural world, which is more beneficial to the growth of the root crops and
suitable for the accumulation of flavonoids in plants.

Key words: Tetrastigma hemsleyanum Diels et Gilg; stomata; transpiration rate; net photosynthetic rate; stomatal conductance; water

utilization ratio

= EH L = € Tetrastigma WM E RN . AR TG EA, PE
hemsleyanum Diels et Gilg, J& TR FHEDIIAFH HEY), SRBOCH. B8 =mE EZA ML,

ks BE: 2014-12-16
EER N XK (1988—), #&, WiLAEEL, WUy kP2 Lot 5= s E . E-mail: 694800169@qq.com
«BEEE B (1949—), #d%, W LASI, TR EYREEE R RAEDHE RN . E-mail: pdr8598@163.com



¥4

Chinese Traditional and Herbal Drugs %5 46 % 25 17 # 201549 A

+ 2611«

WIvLs AR, 2B, . DU bX, FEE
2 AR PR, SRR
TR R B te R te, AERAEGE 27.30° LA
P WX Mot ek =, R
TR A, EREREL R 27.30° 00 4
@ P RS T mE R,
= EREMA WA, DT EREIRAZ,
HAAPE. ISIEEs . MR, R LR
B B “CHPUAEER.

HAT, A =i R BoR UK N T akk:
M RRE TR EIERAN, T, IR A =
T 5. 75 1 500~2 000 pmol/(m?s) YRR 441
~, 28 CrRREMHaGAHSVERKNBERE, 30 C
W2, 34 C g easr P [, Juiag
FS = mERh EESA SRR R,
24 A A A 45 = - LA 0 b g 4 4 I BT
16 15%6H CRUZ A M) &4, B4E 10
JI3 2 = TR A () B A R T, 2
g, RN ESFEOLE R gl wdE
ZHIEFCRI AL, A B e A E
BEIHF ERAAEEENCR, JALAAREIT
0. R PR B g™, LT
G5 0% DA K R K 5%, B5 a5
H, XA ZN =M 1A KGR b 2 1
AR RS I I B RN, 5 2458 1)L
29085 B I
1 #RFAZE
1.1 ##

S PPRE A AR S R & NP H )
SR, EPERARAR A BRI A 1 AR S
BT 2012 45 9 H 15 HAEAR A MO SR e 5
HEHAT, SEEGHRAOR T & N R AR A B T T
I BN AR5 i = . DA BAR Sl 44 4 N i o
SRR A = DATAR AR B, ARG IR 2012
9 H15H~20134E10 H1 H. TH4E9 HE
SRR K, (28+2) C AR KIR
R, TR M ARE 10 H BAEAE (2842)
Co Pk, REHGENMB R I ER 2013 4
10 A1 HLEA, RN 30 Co RN, HHKEM
BT AR T . s e, DASE G
FERR IS AL AL
1.2 XBE5EH
121 X3 H TR —40 CBMTELUKET . LG

1.5 AETIEHL. 6380 Lv F15HLEE . BEE A 2S
LI-6400 {45 XO6A7E e 4.
1.2.2 WA COKBERRA AN, KB A .
T TOKBEERE A UKEEIR AN, KR
AN, 25% . oK SR AT AL, 4k
1.3 SILMEE
1.3.1 ek FH40.5 mL 0.2 mol/L BEFREL
TR 9.5 mL 0.2 mol/L BERR NI A T A
% 0.2 mol/L WERZEM I (pH ik 7.4), R 10
mL 2.5%)8% [ i CRREX 90 mL 0.135 mol/L
FROEIIVR, THEX 10 mL 25%)% AR A IR &
IN2lizK E#E 42 100 mL.
1.3.2 [l HEAHEKSAEREE AR SR
MR R, DR R R . B T E
W24 h, TEEM R EE AR A BE T, Y
SR I I () R Al TR
1.3.3 Ul AAIRIFZ M =75 AN A7 T
R D A B, BU 1L emX 1 em PR, VR
ANEYIN K
1.3.4  JisK K1 E GF A S H 0.135 mol/L
1% 2% P B A K vk 3 Ik, REIR 5~ 10 min.
BRE K CE T 30%. 50% 70%. 80%-+ 90%-
100% & B35 95 b Bl 7K B 48, i 2% JA) B 1 1) — fi
) 10~15 min, & T 70% /K LBE 2, 76 100%
oK T AN BRI TR, A U A A 2 R K
G
135 AT CRbKE RS E T 40 CH
RIRIKAE L, A URTHEALEE 24 he
1.3.6 HEE-TH (SEERE) R
BOMEL I — T ERG, 5545 15~30 min.
1.3.7 AALME KM G E T 6380 Lv i
B FE il & 28, WE s R 15.0kV, 239l
76 300 f5MLEF AT 4 500 135008 B W 22 fL 45
ROy A B, 20 B FF il 3R B B O 22 K 1A AL
Hahl,
1.4 XENE

¥ 10 Ay B 10 ST 30 CHELRME R, K
F L1-6400 {5 4% XO6A AR HII e 4308 e ' Je i B 7
0~2 000 umol/(m*s) W [HZEIEIH A, &K
SALFRE, DGR e gL 3 ]/ A, B
BH o s DL BB, A At Tl K o3 R 26 OK
Iy R 26 = ot Gl 2 28 I A 5 b s FE ) AR
A< il



2612+ X

Chinese Traditional and Herbal Drugs %5 46 % 25 17 # 201549 A

1.5 #uES R

i/ Excel 5 DPS #/f0t SL 56 edls b AT 4047 o
2 ZERESH
21 SPEB5HH

K 3 4 H L 5% 25 A R i e 3R AL TE
A, B 1arEE, mt R R RO KIS T AL
16 JLRREAFAESAL, AT A0, LA T4
rhe, E A Rl AR T4 B A Al A HPAT
ﬁi%ﬂ%*m%%,ﬁﬁﬁﬂﬁm@%zA“W
ROR DA, SALeaeikIr T, & L4 ust
RS .

B2 g, m A s, TR 1A iy
Ui 4 U BEE L R e )R . AL R S A )
T5 R PRI S R4 A % A0k L4l
WSR3 I8, 40 M B 2 R, DR 140 A A iz
WKIF I —i 25, FERILORIT. SR, R
WK CO TG EAER], St Mia N It Re &,
Rt = H AR JelRmAE S, FEYh T IR FE
MK, AL
22 ARF#H=MHEFMHHFSALESEE

EFEAE 30 °C, MESERAFALE R LR

o A AN [ P A ol P A (R R T HR B R — 3
I37%ﬁ,hﬁ@ﬁﬁﬂﬁ&ﬁ%$ﬁﬁmm%
YIEKTTF, BOKEAE 4.8 um, K4 11.0 pm; HHEE e
RSSO, DEARALAS, IKRIFEAS 2.3 um,
ﬁ%somlﬁmiﬁﬁmm%i%ﬁ@m,¢ﬁ
SALKIT, SRITFEAT 2.0 um AR, K5l 3.0 pm L.
A 7= R ot T SR R AL TR T B K
AR 8.0 pm, KA 13.0 pm;  HEBEH AR D>
SALHE, KT EAE 3.8 um, KAl 7.0 pm; JECHi 5
S ’jﬂﬁﬁﬁlﬂ » HARAAMIT, BHAR 2.0 pm
uT,ﬁﬁSMMUT WL G M7 ke i T B
m RS S, SRRSO, BAR 1.0 pm,
KAl 4.0 pm BUR; A i <LROT, D5
SALAS, KRIFEAARY 2.3 um BLR, KAl 5.0 pm;
JES $ﬁﬁm SALYIRIT, HRSAUOT, EHAR 3.0
pm, KA 7.0 pme AR FDGERSAN =HF R
S ARFIT A, Al %0 30 "CHRLEE H. 24 h/d I & 5
B (20.23 mg/g), TBIRGALHIN E &N 4.39
mg/g! . AT DL, A R (R 2 7 M3 A 7 30 °C
WA, ALK WL S M= Hi7E 30 Cilt
FERHHIDEE RIS, ALK

i I

15 WHLE M

1 FEHAHRNF ERE
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Table 1 LSD multiple analysis on amounts of leaves net
photosynthetic rate of T. hemsleyanum from different habitats
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NRANGFREZR 5% %R, NRAKGTREEOR 1% RE %R, TH
Different lower case letters indicate significant differences at 0.05 level,
Different upper case letters indicate significant differences at 0.01 level,

same as below
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Table 2 LSD multiple analysis on amounts of leaves net photosynthetic rate of T. hemsleyanum from different habitats

I e, semsaor vemaskr | T e BB 1B ACE
(umol'm ~s ) (umol'm s )
500 39353 a A 1300 2.8900 abc AB
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700 3716 7 ab A 1 500 2.860 0 abc AB
400 3.5533 ab A 1100 2.8267 abc AB
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800 3.1033 abc AB 1 000 2.8133 abc AB
1900 3.1033 abc AB 300 2.600 0 abc AB
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Fig. 5 Curves of light intensity in leaves transpiration rate
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Table 3 LSD multiple analysis on leaf transpiration rate of
T. hemsleyanum different habitat regions
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Table 4 LSD multiple analysis on leaf transpiration rate of T. hemsleyanum with different light intensity
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Fig. 6 Curves of stomatal conductance light intensity of
leaves
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Table 5 LSD multiple analysis on stomatal conductance of
T. hemsleyanum different habitat regions
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Table 6 LSD multiple analysis on stomatal conductance of T. hemsleyanum with the different light intensity

(uni?i&f:/l) BIE/ % 5%EEAKT 1% B E KT (unjifiﬁf/l) VIE/% 5% B EKF 1% EEKE
500 4.730 0 a A 1400 3.9303 ab ABC
600 4.636 7 a A 1300 3.8210 abc ABC
2 000 4.476 7 a A 900 3.743 3 abc ABC
700 44133 a A 300 3.7333 abc ABC
1 900 44133 a A 1200 3.6223 abc ABC
400 4.366 7 a A 1100 3.509 7 abc ABC
1 800 42933 ab AB 1 000 3.466 7 abed ABC
800 4.186 7 ab AB 200 2.966 7 bed ABC
1700 4.1533 ab AB 100 2.506 7 cd BC
1 600 4.0133 ab AB 0 21125 d C
1500 3.9933 ab AB
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Fig. 7 Curves of water utilization ratio-light intensity in 3 itie
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Table 8 LSD multiple analysis on leaf water use efficiency of T. hemsleyanum with the different light intensity
Fe i 5/ e B i/
L B SWREAT 1% EAT L /% S%HACE 1% MR KT
(umol'm ~s ) (umol'm ~s )
600 8.0310 a A 1400 6.434 3 defg BCDE
700 79170 ab A 1 800 6.3172 efg BCDE
500 7.679 3 abc AB 1900 6.306 5 efg BCDE
400 7.5223 abc ABC 1700 6.306 3 efg BCDE
800 7418 0 abcd ABCD 1 500 6.276 7 efg CDE
900 73163 abcde ABCDE 1900 6.1949 fg CDE
1 000 7.190 0 abcedef ABCDE 2 000 6.060 0 g DE
1100 7.158 3 abcedef ABCDE 200 59733 g EF
1200 6.9330 bedefg ABCDE 100 4.590 0 h F
1300 6.790 7 cdefg ABCDE 0 0.000 0 i G
300 6.733 3 cdefg ABCDE
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