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Studies on relationship between the ecophysiological feature and

leaf characteristics of cucumber

WANG Shao-Hui, ZHANG Fu-Man ( Horticultural College, China Agricultural University . Berjing
100094 .( hina). Acta Ecologice Sinica.2003.23(1):199~204.

Abstract ; The characteristics of leal stoma of different cucumber ecotypes were studied by scan electron
microscope. The leaf selected for scanning electron microscopy were lmm?, were fixed in 3mml, Imol/L
gluteraldehyde for 24 h, rinsed three times with cacodylate buffer (pH 7. 2). then postfixed in osmium
tetroxide for 2 h. Samples were removed from osmium tetroxide, washed there times in the cacodylate
buffer, and dehydrared in a graded series of ethanol. later embedded in Spur’s epoxy resin, attached 1o
uncoated slide and stained with epoxy tissue stain. Then Sputter-coated with gold in a sputter coater.
Sample were cut into halves. one was used for the observation of face leaf, the other was used for reversed
leaf. Leal surface morphology was examined with scanning electron microscope $-530. The stoma density
was observed in low multiple. oihers were with high multiple. 10 view fields were observed. The results
were as followed:

Difierence of leaf stoma structure in different cucumber ecotypes was significant. The stomata density
of Asia type(Xintaimici and Tiancuilv} is higher than that of European ecotypes(Marianna and Deltstar)
and European-Asia hybrid ecotypes{Yushi 3 and 97W-19). The guard cell length of European ecotypes is
longer than that of others :there are many obvious deep coneave-convex cubicula drapes around the guard

cell and depressed center of the drapes in Asia ecotypes stoma, which will store CO, and H.() for
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photosynthesis and reduce the transpiration; For European ecotypes (Marianna) ,the stoma stands out the
flat cuticular .which allow CO; and H;O in and out freely , as for Deltstar, there is obvious proruberance
around the stomata.the cuticular around the stomata is less flat than that of Marianna. As for European-
Asia hybrid ecotypes Yushi 3 and 97W-19, the leaf characteristics are between the two ecotypes above.
With the soil moisture decreased. the stomata density increased, but the guard cell size is smaller, and 1he
stomata aperture is larger.

Key words ;cucumber; stomata; ecophysiological feature
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(Marianna) B /s, % 159, 9 4 /mm®; B E /AN L (Deltstar) S FLEF ¥ i Marianna X, 2% 270-4 /mm’,

WG RE GRRTHD LB ESILBR R 265. 7 M/om® KT REAAFED KEXZHFHER
(L 3 B) BRI & Fh 8 B (Marianna Deltstar) F R ESLHE QM TFFRE AL TRESATERR
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Table I Comparison of stomata characters in upper and lower epidermis of cucumber leaves of different ecaypes

HALEH Gnd. /mm?) S KM pm X pm) S IFR B (um X um)
. Stomatal density Guard cell size Stomatal aperture
AR
B LRE FRE  LRE F#H RH FRM
Upper Lower Upper Lower Upper Lower
epidermis  epidermis epidermis epidermis epiderms epidermis
FM R Asia ecotype
¥ EFH Xintaimuci 265.7 334.1 23.98X11.10 28.79<8.88 13. 10 3. 80 20.50% 4. 14
#BE %R Tiancuilv 189.0 206.7  38.41X11.03 38.55X15.47 28.05%6.36 26.94x12.65

Bk ¥ 4% %% 25 % Europe- Asia hydride ecotype

9TW 19 357.9 302.4  37.30%11.91 43.88X14.43 26.05%5.18 26.12xX4.74
#ix 3Yushi3 145. 0 151.6  36.33%x11L.54 35.22X15.61 20.87X5.42 25.23X7.40
B ¥ 2 8 Europe ecotype

Matianna 151. 0 15,9 39.52X12.28 40.77x14.13 27.75X5.40 28.79x6. 14
Deltstar 246.0 270.4  33.15X04.06 35.89%9.62 [7.60x4.81 24.86%5.11

2.1.2 SRLASRTFREMLE 220N FREDFETSLRDOCAIILAABK X BMK 5, ¥
WERHE LR RESFEM ERESILORMRYE 1I~12pm ZE R D EKHSHER ERES
LEMEE 12~ pm ZH, S ERESAKBEEE SRVRLSWH TEEACLHRY AT L RK
HILGHEF N Deltstar F51).

PRESILTFHEURTRATHABLE D HRAIBRHGEH EHLAERMNEEFD L RES

AFRER, SEAURHHAOTRESARKESIK LRETILAKRETER.
213 SABSHELE FREMEAHATEASLBESTR . EHAUMR L (FEFIDTFRE
SIAEMN AR, EEE BB TE ar SR A SN O IE 3 SO SALA B R i K A R B
(Marianna) =< fL I B W BB T8, UM 250 (/) 8 0 (Debistar ) UL Bl MY R F BRI 5 #
BB .

HES BRI, GBI 76EE 70l B D EAEMERNELSRGFRERDYET
REWSIFRABEHELERE - RILFRAEETEY P AV LAERTE. AR EREE
R BAER 2 ER AR O A RS Marianna)) SR EREHARZ L]
BUMBEER RS E, S RER AR Deltstar UAILNMEHEREH A RERARZ L. 5
Marianna I Deltstar SIS WE BRI AAHENARNAREHRAHE R, MERTEDN
BLGBHQW- IR ILESHEA FLE ZEZE.

2.2 ARKS LB NS SEENER
221 WEMSAFEESHFREOESE mE2 TH.KAERRAKSLHEDWIHENFTFHEES
FLERELL T, B, % 553. 0 A /mm? ¥R K Ty, % 429. 8 A~ /mm?s T, B/h, 3 333. 3 4-/mm®, ERESA
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Fig. 1 Comparison of stomata structure of different cucumber ecoypes by scan-electronmicroscope
1. ¥ EEH Xntaimici 2. MBS Tiancuilu 3. 97W-19 97W-19 4. 3L 3 Yushi3 5. Marianna Marianna
6. Deltastar Deltastar

HEHEMBUT, BB BEFLENERIHE,

REHEAEASLBEARNWLATF TRESLEEDH T, B&E.H 3150 7 /mm’s T, RZ K
280. 7 ™ /mm? T, BAE. N 246, 1 AN /mm?  BRM T <T,<T. W%, FHESAERLEAL T.<T,
<T, AP BELERERFNTEESILAL.

ERUAELREABEL THRESKAKMHRE LIRS ARGELTIRD. XREANLMASTT
BTHTELARANER AL EBREXBHRAKSSHES A EFERKAR . HRAAH R IR
B HMEMTERNSAKE NN, KEAESLBNSAHEREER XRE VKA ENLHEE
SRMEKERTRMERERERTNRR AHELEESH . rE AR, BB ERL. ERESE
BORFASLRHERER LREHIILILP RS XA . TRENSIAAKEREETER.
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Table 2 Comparisonr of effect of different water treatments on cucumber leaf stomata structure

SALEE (A /mm?) S ALK (em X pm) SAFEKE (pm > pm)
Stomatal density Guard cell size Stomatal aperture
EW i3}
o e TEEE bEK RN TR LRE FEK
Upper Lower Upper Lower Upper Lower
epidermis epidermis epidermis epidermis epidermis epidermis

KAE T, 172.4 a 333.3a 23.2646.41  23.17>=10.83 16,81 x2,96 15.53%5.82
Autumn-winter T2 180.9 a 429.8 b 20,21 X 10. 85 16. 86X 5. 97
s€ason T3 20i.1b 552.97 ¢ 2174 x8.64 19.72X8.48 10. 85 % 3. 45 16.76 X5.78
EX 33 T1 123.2 a 246.1 a 37.81 X8.50 29.62x14.84 16. 95X 5, 46
Wainter-spring T2 121. 1 a 280.7 b 29.64X9.25 28 .89X13. 69 19.24X6. 14

season T3 133.9b 315.0¢ 29.74%9.25 28.93X11.77 19. 46X 5.88
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G S 1 T R B A P HIE A p LT B T BRSO LK B KRR . Rk S b B
W T BT S AL A/ T TR LB CO, RO S AR 9 K S BB 2 RE RN AL +
S SR (o B A S TL B I SR R A A T T O A 1 SO 4 R R K 5 0 Bt
g LR A BN E R, hA R LA AN SE R RME . e
FEERE KREFEOGHRS A RERH,

O ERER TR TR BRI R S A A RS R RS AR T RA
TRHBOEATERTEREDERA. ANNEBTRELRSHERRNTRANRHAREHEN
FEEMMEER. I ELA RS LIRS SNME R FRESXYHNRAEST
R T 0 T A R LR T DA O B A XK RO PR R SR A R
S8 U0 A 2 P B K40 T AL TR 1 /5~ 1 /50, 5 <AL A B VAT f0 A U2 O
Bk AR STLAE B A /2~ 17507, ERDNZS A E /TR B I I A L UL R AR T R
A R BT S B AT T B 0 MBS B A R AL A BOR B b M
T T PR M Xk S R BRI R SRR KIEA BRI RB R R
B R K A RAAT R E AR TR O . N 2K 0 BT R R KR A TR R T
gk e PR B E R K R N R R (B R D ST E B B 5 BRI
TR T A T B 10, AT R A T COL A HLO 9 AR 5 o F I 48 o o 8 0
COL 0T SCILAE Y CO, RNE . BT 3t & M 48 0k 70 2 g JROR I 2 L L 0k 00 B /K 5 B % 3
MR A RO AR OIS —— B R COL W E Ot B 2 B AT R k2
R ER  ALH . B 250 M 30K COTW- 19, M 3 8 B AR A BER Y . B XK 409 TSR 55 O 88 0 A
Bl X REDEON RS AKERLHH LN RE SRR AR ERENRL b SILRES
FRKH FHTHE CO, M HO . B MAE UK AR HCILABE CO, 71 HO 5, RBHRRH L
LT ST R A R R AT AL R IR R AT R MR BB TR
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