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Fig. 2. Appearance of stomata ranged from full open (1) to close (6) on a Bartlett leaf,

EERFESME ARG R A PEMOIECTHRER, RO hFFCrBE I hicfiio
BRI D BRI & JEE L,



Yl « UL - FRIC - > v 0BT RBIT B (F 4 90D 3

I # e

1 UIMEBCHTITIEAELENBEORENEL, RUIFIVIHEE

TRATH~8BLEE, A=trby bEby Ferd— vy POERELERLT, S5
BRRE & &M DRI L % PR~ R, ROV~ b vy P ORE RS HILIHE L JbiaE
ERFEIRULTC, FBEORELXT - oBRE, FIRWRTERD TH -1,

~,

8 3_\ 8
\ Bartlett é:\},;\‘ Basal

7o TV
NN \
a %
E’, 4% //\ \ 41 ‘|| \\
-;, ' Red Bartlett \‘\,\ \ Apical S\
s 2f 2F %
g '\' \. 3 \.‘\
0 N O N N ——any "

- 0 0 et
0 10 20 30 40 50 60 0 10 20 30 40 50 60

;5\ 2.0, =———L____ 2.0r
i Ay A -
LT Bartlett ] 1 Basal
ERR: /} 1.5 ey
2
<3
= 1.0f 1.0
£ / /\/
g 0 Red Bartlett Apical 1
£ 0.5 Lm 0.5 Ap Lo
w "
L b
[—< 0'0 'y L i 1 L 3 0.0 i L 1. £ i ‘l
0 10 20 30 40 50 60 0 10 20 30 40 50 60

Time after detaching (min.)

Fig. 3. Change of the stomatal aperture and the transpiration rate of
leaves under room conditions ranged from 11 to 12mb of water vapor
pressure deficit after detaching. Left: spur leaves of the Bartlett and
the Red Bartlett. Right: basal and apical leaves of a Bartlett shoot.
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Fig. 4. Light reaction of stomata on
the leaves of basal and apical portion
of the Bartlett shoot. Upper: from
light to dark treatment. Lower: from
dark to light treatment.

Fig. 5. Change of the stomatal aperture
in the process of burning on intact
leaves of the Bartlett under natural
drought conditions, (1) rapid burning
(2) slow burning (3) very slow and par-
tial burning.
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Fig.6. Change of stomatal aperture
in the process of burning on
intact leaves under an artifici-
ally blowing condition, Upper:
spur leaves of the Bartlett and
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shoot,

Fig. 7. Healthy part with closed stomata (left) and burnt
part with unclosed stomata (right) in a Bartlett leaf,
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Table 1. Densities and sizes of stoma, and resistance to the leaf
burn in pear cultivars.

Cultivars per mimd of leat | Lensthof | Field estimate on
area

Conference 93 29 Most sensitive
Bartlett 117 30 v
Alexandrine Douillard 79 27 Sensitive
Grand Champion 124 30 Fairly resistant
La France 121 30 ”
Docteur Jules Guyot 86 29 Resistant
Seigneur d’Esperen 84 30 ”
Red Bartlett 115 30 Most resistant
Winter Nelis 169 26 ”

L. S. D 0,05 12 1.4

0.01 16 1.9

Table 2, Osmotic pressures of leaf sap of the Bartlett and the
Red Bartlett, (20°C, bar)

Bartlett Red Bartlett
Spur leaves 23.0 23.2
Basal leaves of shoot 22,4 22,9
Apical leaves of shoot 24,2 24.3

Flo, ERPTOREELLTVA— My PRUTHAELIELS WLy FeA—bLy b, FL
TIERLTOREL LT WVIEPEROFA L { WERBEL 2T, EOWTKOBEEY
MELCE S, L2RICRT I KEN L, EOBBE & IELTEYM: & Dic—5E
DEERERDD Z ENTE -7,

NV = 3

K[ABRE OISR L LTk, BEEEL R CEEERE 2 BIEET 501k, TR ORIBEARY
BT 5, BRORMEEY e 4 FieFRE LI - THREST 5 HE, Eilha-rt
WEROBEEC X » THENCARBE T HE, Ke A—-2 - X3 HERENDS,
WFERO FE b —R—E2ND 0, EROHMIK - TES ML &8 BERD
525 % 15 BT OFREL, F—ENTLRIINTHLBE1E 0T, EBLIRELL
FLBHE & OBtRE ERMEC O Ts7odiid, BICEHEL Lict £ DIREET, ELTRAEDHE
Wdofe» T, ORI L EFRCRETHLEND D, TODITIL, FEAMRCEE



Pl o JA - IBIG v IR UIC BT  Br e (B 4D 7

HE LB I S5HBIRETHY, il S VREBEROE e 2 — & — 3L, BEdh
BTCRE S b, BFERLTOFHAENNHIND M BREMTH B, F 2 CTRERTII,
LRIERBR LR ERDD O, FEHREHT X AE RIS ek Ao ST L
Too TEBZOHER IBHAHTY, ¥BOLBEESICX, BESMARBEIROE T
DEEL, HAGHELELL RS TLARBENNH DD, KEBRICH A ) VA - 54
S 7 BRENE, T OLEAER D,

TR LAERCYL, KILONEDRIEOHAEIZ ST, IHET-COMER ML 0EL
HoteDT, Uizt SUMP Eafvie, SUMP ka5 0EE AL, wine
A FRIKS &0 U OREEICES &8, TELRIE Y ORWRVGIREGH(ED X S &
T, T LV ERIOTRDOAPRE SN TPREEY L B2 5 2T L,

REEROMGIRD B, FEPTFOFRELL TV = b vy b OFEEIERHHETRNL, 4L
K oy Felde by FPOEHER S — P vy b OFHIZLEREC LT, BWHEPEE
FLOETHEERE B, R T b vy POERIETY, SREERREC S &AL
B Uizl £ anh, BOER AL YR T EAEL I T,
D%y, ELTIPIEL, KILOEIEE L EELBROS D Z LB LT,

Bii 2 07 THREG LB FAEMIC BT A 3D B &R K, FOHTHES THg Uil
2T RS TR U D B EIEE O S0k, Wt S BEREIL U e L B OBIE D 7R
CEBHEDTHAD,

CHIEBHELT, WARDWE, 1 297 > OT0REO UL RIGHIATC S Wiz & &
B, RERTOFELLTWREEEHE Lk F0FHANEMHBOH 5 Z L 2EL T
BHo TR EDETHIEFDE, 77 onT, ERSAETC O TR T BT 5 G0
HWEHANERCTAESLHEL TR D, C0L5AhGA0EHEEOMI L LELY, S
(dull leaf) EFRL T3, Fic TALOE, b= MZRWT, SAOTETEEEIEE oD
LEhLTORRERBOFET D L2MEL T 5,

ST, KALOEDIRE L LI A BERERMITH BT OV TR L ERDLEIH 5 5,

V C:3

L. A%Hﬁmu&ﬂﬂ®ﬂﬁ&u&@wﬁ%JNétwm,if,%%ﬁﬁu&m;%
PR A LRI L CERKE L, —EEES 2SO B RO E O by 3
«to%@%%,%%H@%¢L$¢pﬂﬁbvyb@h&%m,ﬁibh<bvy:_x
— b Uy FOBREIECIENT, SIADBBNER, EHENE o, T, BLA- Y
g MIZIRWT, BEROIEA LT I O FEBEE & Fek L Wi E o b, 17
FEOMHF 233D B ivic,

2 A= by FOMBICONT, W= ROH— MR AT > T, GO
Bte L &5, HERIT OFEE LT ISR OB A LIS VIR N
U AU 3010 5 SALOBIE, ROM— U 515 5 GALOWA 233 70 > fe

3. FERT DI LTS OEIAE & OBIRE S bIcUEC T oI, FHELLE IO
WRETA— by oy F OFMETBIEO GO X MM BE L o b, HEOHPOH




8 EHARFRFWICE 1758 15 (1980)

BRI, SIS Lch o0 D H D WIS EN L IMICESLT ORET S LA
EAE T, i, ATHBEABEBAIT B TL, A= by P OEBEEROHHIET
T, TADOHESNBR TERCTMNIEL LN, vy VA= by, POEKERN A~
b Uy b OFHERTEE T, KILAHER SIS L TESRTEFEE L o,

4 A =2vFYOIRECONWT, EOGIILONHEEROKE I LESCTEIMEE D
BARA TN, —EOBBREADD J L TERMh T, ¥, A—Flvy PRV,
Foeod—bUry hOERE, FiEETIERO LTI OWT, TR ORBELE SR -1,
12 & AEEZERED BRI h -1,

D EDERN G, 24 2 v ORI, KALOBREMIC X 5 S RER OB %
NEETHED Z EaNZETH LM E - T,

50 B X W

1) ACKLEY, W. B. 1954, Seasonal and diurnal changes in the water contents and wa-
ter deficits of Bartlett pear leaves. Plant Physiol, 29 : 445-448,

2) HeaTH, O. V. S, 1959, The water relations of stomatal cells and the mechanisms
of stomatal movement, In “Plant physiology II” ed, ¥, C, Steward. ppl93-250.

3) Hsiao, T. C. 1973. Plant responses to water stress, Ann. Rev, Plant Physiol, 24:
519-570,

4) KEeETELLAPPER, H. J. 1963, Stomatal physiology. Ann, Rev, Plant Physiol, 14 : 249
-270.

5) Kozrowski, T. T. 1964, Water metabolism in plants, Harper & Row and John
Weatherhill, Inc,

6) fBRTIE » episell - HUAHH. 1971, J- v ORI A0 GF 1 ) ks X OGR4
LIERT R @B@{%- FEZFHE. 40 : 343~346.

& ’ : <1974 WECE2HD = b vy P QR RERIC ST HEN
KDL, BEHE. 42 : 305~309.
8) . . . 1975, [ b CGE S ) el it & IR0 IRy & 0B

[ElofgE. 43 : 377~382.

9) MEeIDNER, H, and T. A. MANSrFIELD. 1968, Physiology of stomata. McGraw-Hill.

10) Tar, M. 1966, Abnormal stomatal behavior in wilty mutants of tomato. Plant
Physiol, 41 : 1387-1391.

11) Tazaxr, T. 1960. Studies on the dehydration resistance of higher plants. I. Deter-
mination of the measures related to the dehydration resistance of mulberry plants.
Bot. Mag. 73 :148-155,

12) PO 1972, SALOBEED. e O T

13) BN, 1971, IBTN45SEEE bR BE B SR A

14) YamamoTo, T, and I, Iizuka. 1973, Studies on leaf burn of pear trees, III, De-

7 R 5 3 pp.90~108. BIASRIE.

velopment of leaf burn and stomatal opening., Bull, Yamagata Univ., Agr. Sci. 6(4):
879-888.
15) ZevrrrcH, 1. 1969, Stomatal control. Ann. Rev., Plant Physiol. 20 : 329-350.



P« W« BN » v oIERLH YT AU (T4 9

Studies on the Leaf Burn in Pyrus spp.
IV, Relation between the Resistance to the Leaf Burn
and the Moving Function of Stomata

By Yukio SATO, Shigeaki TATEISHI and Katsumi KUMASHIRO
Laboratory of Pomology, Fac. Agric., Shinshu Univ.

Summary

1. On detached spur leaves under room conditions, stomata closed more slowly
and transpiration rate was higher in the Bartlett, highly sensitive cultivar to the
leaf burn, than those in the Red Bartlett, resistant cultivar to the disorder. The
similar tendency was observed on the Bartlett shoot leaves between basal leaves
being sensitive and the apical being resistant.

2. Stomatal closing was slow in the sensitive leaves of basal portion of the
Bartlett shoot when the leaves were transferred from light to dark and stomatal
opening was also slow when they were transferred from dark to light as compared
with the resistant leaves of apical portion of the some shoot.

3. In order to clear up the relation between stomatal movement and occurrence
of the leaf burn, stomatal behavior in the process of burning on the intact Bartlett
leaves was observed by the Olympus Neopark microscope.

The leaf burn occurred on the portion where the stomata failed to close under
natural drought conditions, while the portion where the stomata closed quickly
remained healthy even on a same leaf. Also under an artificially blowing condition,
the stomatal closure delayed and the leaf burn occurred on leaves of spurs and basal
portion of shoots of the Bartlett. However, when the stomata closed quickly, the
leaf burn did not occur on the leaves of spurs of the Red Bartlett and apical portion
of the Bartlett.

4. Within 9 cultivars of pear tested, it was impossible to find out any relation
among stomatal density, its size or osmotic pressure of leaf sap and resistance to
the leaf burn.

From these results, it may be concluded that the leaf burn of the Bartlett was

caused by excessive transpiration due to dullness of the stomatal function.



