5 B 2

2017(23):94-101

Northern Horticulture

RN -

doi;10. 11937/bfyy. 20171451

FEARSE T RE 158, BRI R, R

- EER N
= ~

[5) /L 5] IEXTliﬁﬁ%ﬁ
M A SFLASE & F R #2 iy

A WH, B E®

(B8 B LR R ICEPRBUE S IPA, B F G135 fue, T35 Bt 2100440

B OEARAEE R AR A AA TR RERR,ZEER 30 C,EAMT
(7045 % (T1),35 C.(80+5) % (T2),40 C.(90+5) % (T A4, wBiR 25 C,
wAMATIR A (6015 YA R(CK) , AL ZEAEAH 18°C, METRAALZAHFH T A
AFRELH, H>WM T HRH RIS RESRAET H A AL LoHReITH, &R
AR EEEREREMAE TRAATH, TI.T2HALRT . FEERFEESES
BE Bl TR, LLEENAER ;TS TREAR R, vt A AR, AALFERLLF
RILFIRARA 8 d BT CK 53 AN T 4 20%.60% 40 50%, AL FLE A M T 40%, »t K
FHRARBEG KD H CKSTI>T2>T3, AP, st A ANLFEFRRBE RGO TS
HREEBUMAIAEMEALZ, LE T3WALSFEFRABREEZ D, 50 H
0.026 mol*m™” »s7'.0.72gm?«h™', B, IHFHWRBEFREELFHANLTE . F
Kok R AR RO KRB TR, ZARERTAHEAED HRELABRBELALIRIE,

R AU WA AL B G R B R

RESHKE S 663.101 SCEAARIEAD: A TEHS:1001—0009(2017)23—0094—08

N

#/Z (Vitis vinifera L) RHEERBZ—, H

TEFMEE  KMRLREN.

BT . 5 R R R IR A ™ Y R AR AR A A
[, TR VR A U X

B, EHAARHH (FAO) Giit, 2014 4F 4t K%
A RS H RN 755, 4 7 hoe? , P28 27 520 7 t,
W iR AR B A K 10. 6% 0
4.6% ., PEEERW IR, 2017 4FLERE & ™=
B TR (BN %21 900 7 t, RT3
TP R R R MR R RE  RERE R
BUR ks i AR B B A . AR,
ERREREREPEEENFERZKE. O

E—EBEN ARHEA93), &, MEHA L, R FH
HE LA %, Email:2806217750@qq. com,
BEEE A FRAT), B L B, LA F )T, 0
ERAFRAREAEEF L L4, Email; yzg@nuist,
edu. cn.

EETH = 7 5 A8 £ 33 21580 5 B (BE2015693) .
YrFs HHA:2017—07—13

YIRS R AR B AE AR AR (BT EARES LA
Eit R ESH=AS ' m,. SHIN 7%
P, 556 1 N A PRI B R S S P O, LA
EEERRAR, R R RS B S R R LT
RoEMPLEMAENEA . BEL X TFTERSCE
iR — R RS T WA R ESPR, M
TERR SRS & R E XTI YA FRAR P A 5 e
fief A iR 1E .ﬁkaﬁ@?%ﬂﬁﬁkifﬂﬂfﬁﬁﬁ
W, R EREEE AR ENEEN X
Kot a Rtz m, Uﬂ;ﬂﬁﬁ/"uﬁﬁ%%ﬁ%k
EPIERME S,

1 #R5FE

1.1 Rewray
P BB A 1 A a7 (Vitis vini fera L.



5% 2339

It B B Z2 95

cv. Hongti) , B R {5 B TR R 2Ll 3R 4L,
1.2 REH*E

R F 2016 4F 10—11 HAEM EfEETEK
2R\WAREREHEHAT. TEHE M EIERAEK
RERFARERAMINEETNBEANTSE
1 (TPG1260, Australian) N7 IR S WAL T,
BHEFRRES T CEY iR gk, R EE
B 30 °C, 2 S M IR EE (70+£5) % (T1).35 C,
(80£5) % (T2).40 °C, (90£5) % (T3) KyhbH,
PURR 25 °C, A X 22 S BE (60 +5) %% S % B
(CK) , A BER 3 K. A bIEBIAEN TS5
N AT, WER 18 C, 0t & H % iE 5 H
800 pmol « m™ « s BRI RIFIRE R 12 h,

HESEANHE 2.4.6.8 d JEMERILKE FLE .
FEE s b2 TR R R SRR ILAE R AR B
FE R VRILTE BB B RS LS Rt
Fr. TEEIREBANBETCGE 0 X) . ERE 20 C,
TR (60+5) Yo 444 T Il 8 & 4%
1.3 MBNE
1.3.1 SALEHE R E

F£ 10:00—12.00 ¥EHL 3 B &K 2
FRER . K/N—BO T Be s vt e, g AR B —
R B R 2 AN BORETRA , AR R R Rt 2t
FrREARA KT 3R T-48 B i B S i sk &
At R R R IR B IS  F G AR 40K
HRBR T, BRI BEREAR. BN
AR T 40 519065 BAUEE (Olympus CX-
3D, MR BT R S FLERE .

R B0AS 30 HE %% 4 Motic Images Advanced
MBS ALEHE , BEPLIEEL 3 A RIS , 8RB

—e— CK

14.00

w
f=3
S

12.00

S3LKE
Stornatal length/um
=
el

10.00

0 2 4 6 8
AL FBAS[E) Treatment time/d

——T1

WREMLIERE 5 MR FLAE IR 4L, TR
PR ALEE S5 R 1w A, SR B T AL AR
FLE R ; TS AL B AR LA MR e RS
FLTERE PRI BE R L BT s AR .40 e e Rl
HIRH R B AL S AL T 5 7 D 40 e 5 HL T [l A
AR BB AL A G DA RAN R B K E N
MM AR RIS B Z AR LI
TKEL.
1.3.2 JeAHREERIIE

FE 10:00—12 00 ¥ HUR A R s fa B » 1
ARyt B, BB R Lt RE KL,
FIFE#HEZOEEE REG L6400 WER R EE
Fid:.
1.4 HESH

FRH Excel 1 DPS B4 X il 4 48 47
T3

2 GHRE5HMH

2.1 RESEZAEXEEMNRFSILSHRMm
2.1.1 MHESAKERGEE

P La W] I 55 1 1 S A B ) ) FE 4
Jofp 28 2 B A3 0, KL B IR s/ )N, ELBEE 38
B 3g Im, RAL K B B F Bt Sdo im0 e .
3RS E A RS 8 RiEEI &/
i, B T1, T2, T3 A3 i< ALK BE 40 71
11.29,10.74,10. 30 pm, H CK F&EfK 9.39%.
13.80%0.17. 3406, S5ALBEFG HFIRKBEM EL . 43
BIEART 9.75%.16.22%.19.47%, CK kb3
ALK BER KR, M 12, 46 pm,

—a&— T2 —a—T3

85 b

80

75T

SALTEEE

Stomatal width/um

70

6.5

0 2 4 6 8
Kb RAFE] Treatment time/d

1] RERENEEHRTRESAKE. . ZEENRIT
Fig. 1 Effect of high temperature and high humidity on stomatal length and stomatal width of

lower epidermis on grape leaf
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Fig. 2 Effect of high temperature and high humidity on stomatal open level and open stomata number and

total stomatal number ratio of lower epidermis on grape leaf
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Fig. 3 Effect of high temperature and high humidity on

stomatal density of lower epidermis on grape leaf
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Fig. 4 Effect of high temperature and high humidity on the stomatal area and

stomatal circumference of lower epidermis on grape leaf

2.2 SESELENEEMFEESRFENZD
2.2.1 MR¥LEER

H & 5 BN, AEOR AL B R AR b ot A iR
BARFI g CK>T1>T2>T3, B Ak F8 A 5]
FER, 3 A FA R Em R 2k 5 CK iy 2 HE &
WA R, BRIt » A RN B) B L e TR e TR A R
G, B ARG R, R T
EHEEIEFE 0~800 pmol « m ™2 « s A&, Il
G B AR S IR B e A B B R e Y
HEH,800 pmol « m™ o s RUE BEE LR FHEER
BERISE I, o G R NG N L BEE o #R B
(RN L 2 B B NS 4 AR
FEVEEFE 700~900 pmol « m™ « s7' N, 2 d A&,
CK YEHIA SRR, 7.33 pmol » m™ « 7', T3 4k
PR/, 2. 79 pmol e m 2« 571, 8 AN, SBHEAE
A% ME IR T B8, T1. T2, T3 43 3 4 5. 88. 3. 20,
L84 pmol e m™ » s7', Her CK,T1, T2 b2
FerhZ HIE I 0~25 pmol e m™% « s, T3 Ab
BRRDEAME RIEE Dy 20~50 pmol « m™ + 571,
2.2.2 MRS FEEHEBEK

I 6a (TLAE K, T1 AABKSIL S EREE

A FHLBSF 6] (4 186 o i AW 7L H T AR B
g BE I B /T CKLCK 7658 8 RaTRILFE S
B AR, N 0.230 mol e m ™% » s, T2 AHKE
FL5 B o 28 B () A S 5 A TR
PO EMNAE 6 KAt T2 S A S ERBR K
fH,% 0.096 mol » m™* « s™', JL/FRMET I, =Wy
A 8 AT, KFLFEE N 0.089 mol » m™? » s7';
T3 b 3 (1) L5 B U o Ak 38 Bk i) £ 33 22 3
P T RERE S, AL B AL E 25 8 KAtk
HHE/ME.H0.026 mol e m 2+ 57!, 33 8dHY
AR, 5 IRRFL A L, T1, T2 4h B4y 51 3%
T 203.12%, 23.94%, Wi T3 Ab P 0 % >
T 66.27%.,

EREIBAAE T, i R R AR S
SALFEALL 3 Ma LB B A T A
FERE TR AL T, T1.T2 kb3 B2 B i %
W6 A6 T V) A I < ST S AN W s I e B 3B 5 6
KRB B AAH , BT T1, T2 AbFH A 78 B ok 2 45 )
J1.44.1.54 g+ m 2« h !, [HHYPEETF CK,
ZJ5 T1.T2 AbBRrZE 1 S AR R AR, 7E T3
AbHH , BEE A A T ARG 0, i R R S R B T
R, IFAEIHESS 8 RIAFIB/IME0.72 g+ m™” » h™',



98 it B B Z2

12 A

—e—CK ——TI
2d
o 1000r
g
S~ 800F
5%
Hﬂ%e 6.00 -
O =2
£85 400l T
c§
k22 2.00
3
Z 0.00 L L L L L L L L |
500 !' 100 200 600 1000 1500
R FERRE

Photosynthetic photon flux density/(pmol-m-2s1)

6d
o 10007
g
o~ 800r
E_e-g 27 6.00
GG
23T 400¢
© 5 ¥
%ﬁ< 200
5
z 0.00 e L L L L L L |
1 100 200 600 1000 1500

-2.00 %
TR

Photosynthetic photon flux density/(pmol-m=s™)

5 RERENEEMAESEEE

—A—T2 = T3
4d
s 10001
s
5~ 800F
#gw
BMIL 600f
152
%gé 4.00 |
&3S
FES 200t
)
2z, 0.00 454 L L L L L L
oo 100 200 600. '1 000 1500
NETHEFE

Photosynthetic photon flux density/(jmol-m=2s)

8d
° 8.00
g
M_gi‘ 6.00 -
R
Mo
4%%% 4.00 -
é;‘% S 200}
a~<’
ﬁ 0.00 PR S R S R T S S
100 200 600 1000 1500
-2.00 -

bR

Photosynthetic photon flux density/(umol-m?s™)

EERNN

Fig. 5 Effect of high temperature and high humidity on net photosynthetic rate on grape leaf
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Fig. 6 Effect of high temperature and high humidity on stomatal conductance and transpiration rate on grape leaf
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Table 1 Correlation analysis among temperature, humidity and stomatal conductance,
transpiration rate and stomatal characteristics
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Abstract; Vitis vinifera L. cv. Hongti was used as material. Three levels of daily maximum
temperature and relative humidity were set,30 °C and (70+5) % (T1),35 °C and (80+5) % (T2),as
well as 40 “C and (90%5) % (T3).25 °C and (6015) % was as CK. The stomatal and photosynthesis
characteristics of grape leaves were measured to study the effects of high temperature and high
humidity on stomata characteristics and photosynthesis characteristics of grape leaves. The results
showed that the stomata size and stomatal opening in the treatment of high temperature and high
humidity under T1,T2 had increased slightly,and the change of stomatal density were opposited. The
stomata characteristics of T3 changed obviously, the stomata size, stomatal opening, and ratio of
stomatal opening and closure reduced by about 20%,60% and 50% , respectively,at 8 days, while the
stomatal density increased by 40% ,compared to CK. The order of the net photosynthetic rate on grape
leaf was CK > T1 > T2 > T3. The changes of stomatal conductance and transpiration rate were
positively correlated with the increase of high temperature and humidity. Meanwhile, the stomatal

2 1 and

conductance and transpiration rate of T3 was the lowest, they were 0.026 mol « m % » s~
0.72 g » m™% » h™' ,respectively. Therefore, high temperature and high humidity could cause stomatal
conductance, transpiration rate and net photosynthetic rate dropped significantly. The results provided
anevidence for the control of temperature and humidity in greenhouse grapes.

Keywords: stomatal characteristics; grape; stomatal conductance; photosynthesis characteristics;

transpiration rate
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