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Morphology and Development of Adaxial Stomata on Tooth-tips
of Grape Leaves

Ma Huiqin Luo Guoguang
(College of Horticulture Sciences, CAU)

Abstract Morphology and development of adaxial stomata on tooth tips of grape leaves
were observed with light microscope and scanning electron microscope. It was found that no
hairs on tooth tips, yet high density of stomata were observed on both upper and lower epi-
dermal surfaces. The appearance of adaxial stomata was relatively roundish without distinct
cuticle ridges. Their level was lower than that of epidermal cells. Though the size was dif-
ferent, there was no sepecific rule for their distribution. Abaxial stomata on tooth tips were
similar to adaxial ones on morphological and developmental aspects. Typical stoma clusters
were existed on the lower epidermis of the middle part of grape leaves. They were consisted
of the central “larger” stoma and satellited “smaller” stomata. The “lager” ones were devel-
oped earlier than the “smaller” ones, but both of them developed later than adaxial stomata
on tooth tips. The “larger” stomata in stoma clusters protruded above the epidermal level,
their out ledges and radiating striae were very obvious. Those “smaller” ones were at the
same level or a litter lower compared with adjacent epidermal cells. Their out ledges and
radiating striae were not so apparent. As for the structure no obvious differences were
observed between adaxial and abaxial stomata of tooth tips, and also no difference when
compared them with abaxial stomata on the middle part of leaves. '

Key words grape leaves; stomata; morphology; development

— AR B A ST HE A EREM/RTREN, MEARFHEY £, B
ABIFS, AETREAESAY. AW, FEAFABOPERBEFTHT F LREETE

W # H#: 1998-03-12
OEFAAM¥ RS ERTA 39570505
Qo4 ,.tFHBARER 2 S P ER Y KEFEREK). 100094



%5 # D% HEMARRERESABSRETHL 119

BUFESHEEOSL AN BAOBFERRAKPRELANERRE. HRAS
(1995)M5E 4 %F 91 DA A R SR A0S IR EBIth R E R MU HEE OIS
FREMAEN, AN XESIIMES LW THANNRTRH SRR FLEIRFER
BHERSERE, FARRALETHET A E R ERESAAH A FHTREIANE
S EWURRERILT.

1 HEMEE

1.1 8

MR T B (Vitis vinifera L. cv. Wuhehong) M E i (V. vinifera L. X V.labrusca
L. cv. Kyoho)2 A #& S, H A RATEREAXHERBE. SILE T 6 WE 7 5 58
EmHHEREE - W N AN BRM S RFR, HAWEDE Yk 2 4R E R
Ly
1.2 Fik
1.2.1 HATRABLHARENAE SR 2ASFHFHHEAN PSS EMR
Bk [E #BAL 2 0.5 cm X 0.5 em A/MNAR R, ¥ AL B 3t # B #47H 4 5, F Olympus
BHS %57 A M B T WE M PM-10AD 2 B3 B 8 A .
1.2.2 SAMAPREHEHEANE BRERMCMAIRL. AARET 2. 5108
FEE,ZCEBEBRK . GRE TR BESETES-450 AHBET WL, R MBI HAE.
WAMBEAEHASYTF 20CTAE 24 b, 4B E . FTEE FRERFENHHAMERLAR,
TREHEEMRES . MAREAXRESTUE. BoMHEEEMBERKER=AFHRLES
min BEEHE - BRETR. B, 5XEHELBHEMOMEH#HTHERE, BoBEEE
SEEBEALHEHR,EHABFLEG, S AFEFAERSILHBHEHETRE,

2 MEEGR

2.1 WEHATEBENBALH

BRE—BHAFRBUFEHENEHRER BRAME . BRAA 0. #4880
WFEBERRANR 0.5 mm EAMNMNEREL TN, PAMEMEASARNKECHESE T
WEMAEARAE, HRABUBRBEEMBFETMSARANKE, — AKX T HRKEF
BEELFLXENNE DRESE EREAERASMEHFIEENARAR. ZXBAEES
BREREHE AVEINEERHBARAE. 5 —XBEAERHEKRS  BHIEEED
MR, KREMLE. TEREYESA2H . SARABHSKATE, KEHYBR/N (A
MI-1,-2) HAFM L . TERZOFERBMOBEAS BRAL S MEHAAHBREH
MR MREKEAEE, 5 EF BB BRANSHAB , BERXOMEIR . ZHWAUMN TR
ERESAHH,.SILTEHE,
2.2 AHEHASAHES

2B SFE R ERE YT MER KM ES S FITHS K M BRSO B BN
RER, ZEMABREREAN, AFEREMHEHE, RPN SHEER, MBWERT -
D, EAERBE SN RAAR, —MAARYAZBEHRABEL  RIAKRFLRE, 2“0
AE"EHSAR AT RZEFEARHRNER, B TRIH LSS, BERETY &
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MRNETERNTA SAZAMAENECARATHEMAREER -0 . BRAEIK
LEFF KM G FFARES, A& I P B — X 4R T 400 18] B8 A R/ 8 R i AL O A
BAEEMERB (AR -5, - SAKAONMEBRRY FEEZ AEZYWS5RIAK
REMARER &,

WRTERESAWSHAES L RESIMMRL, @M —HEd SLOMLE—
BB B, AR ZEIFERHBHOK DESEXNRSILZ 6L 8 A HET AR, X8
ARAERER, EASARELGHIME R R ERESLAM, BEHE N TR R (EK
1-6), ZMA M MEB LA UERRYFTEEHRAR EREED, ,

HAPHRTRESAFEES, RRMHILHHEER 1-7), LR KK KD 54K
PR, KESAAMBEMRERE ARSI RANFAZEFRABILERI-D, X
5ZFEEFADMESMBER B MBESALERHRIAEFAESANAR LRT
HRFESMHH TREFFEAMME A RANKESAAR, SLAZARXABRLRB
. MAIKAPUEEL - RIAREAL AR/ BETHRDY.BERTEMHTRESILF
MAMWERA OB ERYEE A4,

2.3 HEHATRBUSASENRE

2.3.1 AREAXRE BWREREAREMARTEHERE, AREHBRREE. REHAK
WEIMMAARBEH O BREER, EBEEN A RE HEGR EREAR DA AR
BRREFE . TAGEL, SARRKARLENAREZAVABHRES, AOAXNEERY
(ERIT-DRALOERAR/EFERRPEEY,

HAPHTREARENARTAER T GFRIEBEARHER. EBHA TRENAR

S B3 5, bR 4 M [R) 4B B IR0 AR TR B T U Il R &S5 A BB sy R R B P IR, W
—X R THRO AR AEBEAE  EELH A TREARZHNRE LE EEERE, LA%
AW HNERMSRHAIIAEEL,
2.3.2 RERAAABRELE A=ZEFRLEEZHHERERERSARIHAR EERAY
BRRER, W RESAXFREFROR TR EG AT WE BB 7 RIS 5 FIEM
A7 HE B ) Fi T 4k 80, Rosenquist 25 (1988) 138 if ¥t 3 %5 5 35 MO BF 58, A0 A B & BURT LUK
RN —FEFEX . NANT KORERERP RELBEESEH AL D KRR B
EZBRC U RESYHRS R NER. WMER [ -5 P H— X4 T 20 B BE 4 76 9 ¥ K 8
ZRFRBRE, BT HARTREN AR,

HAEPHTREMAR K DBERRSAERELH/ESIMHYELIKR. RABHH AT
RENMBRPBASUARIE, RAVEXCESERBES T/ARE. M AARBMARMELL
B AR EREFESOERS THAFBTRE. X5 Baker (1982)0 1 # Bk # # %5 (V.
vinifera L. )W i REBRE LD, 5F L0 FEM &AM -3
2.3.3 HREFTATHAAFEANAE mMERWUNABHETUEEMNER RIS
AWMU ERTRANERAR.FAAABHSATREM@ERI-D . AFERHNESANEFET
KEARERDHARGIRT, MBS EEENRERR DA REARS ST BEM
WEHXRAE AR EE., REAEETEEE, AR, 7 AN S AL R
MR ESMIBEEEA OSBRI R. AREXREIAECRARENBR@ER -4, BET
MERSIRAE BEHAES S RSEBREARAGRAOEZTYESHAR,
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MAFHTRERAERMEXRRAROXAATIROE FF BEBE=/1 %8, ST
BEHE. ARESENBURIANEMER R ERESAHER. BETHRRIIRAS
HHAG SIREBEMERASELHAR.

2.4 HEHATRABESAHEZERA

WRBAUNFAYH ZRHHERE B0 T 40P EIRL L FTREEFAHNH
MHC I ERENERE BRI EZE(EARI-SD . AREXESABRES L. XER BB,
FARBAHMERBUSIATES K DEI B FLELFHE W LSRR AL
ML THEENERT-6),

HATHTRESANATRTRARERERA, RARBKHHMEEFOHE.FN
Y TRERBSANADCAEANLERET ISP RRBE B, R DA K& 5 % K F®FE5F,
[SAAGHEBUMARTENE, BERAHRFEAREFANER. ARSANABRTRE
AR RDHSANRDARBAR, KAODESXREARAMN ETRAAEXBETEARL
L EEBREARAREHOX A ERI-7).

HEREEAHTERNABSACEAR TR, AERRUEAZARAL NEFE
RERE HESAVESREVFEEELMENEALTRE Galatis(1980) 734 £ K A9 1R A8
—B. BAHELRCRFRENARSIVS  BEPBRBSAAONEREZH B, HA
RALEHRSADENG R DB FES REER LT, 7 E 2 02 B 5 D40 AN R
m, — AL RIROEE . MARRAEFHAIEE.

HERBE - BEHHPRTRERMIARG AR REE, MRSKABLART X
FRACHRANNDESARANBNACORE, B4 P RSANRTHAREFEECMET T X
EHR. WM RERSBATAORETNEMN DS, ANXEERAFERIIEY
[SABTFRELWEBEIEH LD NHEBNEEMHENEREE.

3 it

3.1 HREREBOUFESTMAEHEKR KL AR B 2 1E 18

7k #% (hydathode) — B 7E M A B9 S B I 2R o BRO 4, B2 4 2% RO HE Kk 28 s B K H R Ak
AR, —BINKACER T HFRSAANNEE, ME AR ExEdh—ETH
REHEROALABRNEHWEAUTHRR . OSHNEMRE HAoHGEERKILK, R UH
RTHRNT S, MERRENER, BHEROIHHRE - BREBE 100 MER B THEME X
HKBAABBHHE. OEFSEHHE SHRBUTRESAATRAENESHE. €
MEHAPHTEESANER THEMKRESH A PHRALAEWNEZERGRNZERER
H. @QEKAR RO LB KAREE, RERINAHBR K R E Bk AL A7, HR
EHERERESAES SHW . EEURTH DRETH . IERARERFLRBONELE
BoHREREWAH—NRIAREHEROAAROEWPHERBI R TRENS
flmARKAL. BREREBUFREBARSL BRI HE A BT A, Chabot %
(1977)-'*7%1 Blanke % (1990 B A RFERM H agrt Rt th £ EE ARSI, T
ATREANTHAKSEHEI TR,
3.2 HEAHASAAENRELSS

HRHAITASHAFBTRESLNWREMLAUTHR. £ WRABPHKILEATR.
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XA ESH A NENRARATAEHNS TG XS - AR EFSAR—KESH
ERe e PBTRERESLRSMSRNERM X G Carr % (1990) I3 H At XU T -1 P 9
WEH BB A -BHE . HRSAREAFTR AR BRI ZHAEEEEREX,
REFEEN LHAREASBEFREAXEHAOIL MM F BT RIS LT TERES,
LA AN TRESLBEARF L RY. XA KRETESHFELR MG RSILTERRR
R EAKFAH K, Vemmos (199D M REXREASAEHFHRBE IR TEEH
S EREME EENSLEBRE. MESF LPEARBHNSIL. W, RFHRELRR. A
WRIMUERK EBFE. M R ESTHHREBEHBRET , KRBT UMMELMAT
BB (Willmer 1983)12, B % FE 38 B , Wi AL B K 7 O B4OR 48 .
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