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Seasonal Changes in the Contents of Nutrient Elements and Carbohydrares in

Normal and *Yuzuhada® Fruits of ‘Nijisseiki’ Pear

Shigetoshi KAWAMATA

Summary

Seasonal changes in nutrient contents of fruits, leaves and roots were examined using samples

taken from Nijisseiki pear (Pyrusseroting var, culta Rehd.) trees bearing normal fruits or fruits

affected with ‘Yuzuhada’ disorder similar to the hard-end or black-end disease of European pear.

Factors related to the outbreak of the disorder were discussed.

1) The fresh weight and dry weight of fruit increased markedly in normal fruits as compared

with ‘Yuzuhada’ fruits during the period of vigorous fruit development. The same trend was observed

in the case of water content. The occurrence of ‘Yuzuhada’ fruits was found to occur during the

period of vigorous fruit development at the beginning of August.

2) The contents of N, P. K and Mg except Ca, expressed as percentage of dry weight, were

consistently higher through the season in ‘Yuzuhada® fruits than normal ones. However. in terms of

absolute quantity as a per fruit basis of minerals, it was shown that the amounts of N and P were

higher in affected fruits while those of K and Ca were higher in normal fruits. No significant difference

was detected by the t-test between the Mg contents of normal and affected fruits. It appears that the

outbreak of this physiological diserder is associated only with P and Ca levels, especially the latter.

3) Phospharus content was higher in the leaves of affected bearing trees than in those of trees

bearing nermal léaves (normal trees), and the Ca level in rhe leaves of normal trees was markedly

higher in almost all seasons as compared with those of affected trees. Hence, it is concluded thar, as

the case of fruits, P.and Ca contents in leaves are associated with the accurrence of the disorder.

4) Nirrogen content was higher while K and Ca contents were lower in the roots of normal trees.

As to P and Mg contents, however, no significant difference was found between the roots of affected

and normal trees. Thus, it can be considered that the nutrient content of root tissues which absorb and

vutisbacale nutrients are not correlated with the occurrence of the disarder.

5) With regards to sugar contents, it was found thar tofal sugars, reducing sugars, fructose and

sucrose were noticeably higher in nermal fruivs than in disordered ones, and that starch content ol

disordered fruits was higher than that of narmal ones. 1t seems the fructose and starch levels in the

fruir are related to the occurrence of the physialogical disorder,
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Fig. 1. Seasonal changes in the fresh weight
in 1971 and 1972 and in the percentage
of water content in 1972 of Nijisseiki
pear fruits,

Arrow denotes the occurring times of

‘Yuzuhada’' fruits.
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Fig. 2. Seasonal changes in the dry weight of
Nijisseiki pear fruits in 1972,
RERAORGEFREMEL S 7H B SN Lzt
FOHBEEORRL 7 ARWITIEBI%BIZ 71 - F= Dk
L., EEEOREIESS. 24 ThY, TOEEITLALH
AP S RLIRD = T INHERE OO 4 BLIZ91. 1% £ THEn
L, BERLOERZ29% Tholr, 2% ETCIChEEE
DL FIZOVTHIE LR, 90.8% FE TR,



N = fd w2 KRR BT D05 & B ORI Bk

BAeMH R LIZIERBLZERETH -/

73, BRI = KPR S S hs R, #
1B TCR LA HIZ8 A LRTH - 7z,

2. BEERFom@isaR

FoE BERONGEIT, FIRRLALLIICE
R B IVBAHOREIWTRICBW TS 5 A FRIC
FL0~1.246ThY, REOREFICLEL-TBAL
HETETL, ZOBITFF—FIL L -7z, BWERLE
2RO B TIE1971, 19728 L @M % Tl mEHER
1AL EENT W LinL, 1 BizEENSH0 B (ng”
B)CHETHE, 5ABAMSLTASBETIHERS
AAH ST, FOHEIT8 A 5 BLS, NEEHE TEE
BOFBRE S VADFEEED - TED e,

3 o
: - mg content 120 %
& o 5 =
T o8 8= g
« = =
£ 0 60 2
: - =] =
& 0 A —— “Yyzuhada' Tfruit 10 =
s =
= —— Normal frui X
- 02 - 20 =
a LSD 5% =
= [— X5 Ss Ns N5 ] PoNs o | ! 3
7 25 [ 25 5 15 25 5 15 30 14 s
B MAY JUNE JULY ALIGHIST SEPT. a

Fig.3. Seasonal changes in total nitrogen
contents of Nijisseiki pear fruits
expressed as percentage of dry weight
and absolute contents.
Note; Dotted line — 1971,
line — 1972

V¥ PEEIFEA4RICELAL I AKLLTAH

TFTRETRAITET L, FoETNENE TEE—

ETH-fze MELSEBEREID SMERIZE D T

HHBETIHREOMA L 8 A Z TEREEIRD SN

T, 9FISADONEIIZS % VA DEEEELD - TR

g%i:@ﬁ* —7s

Solid

Zo01s g B2
= b a
s Yoo i
LN
s AN
w 55
H 2
= s
3 v
? "
e 0.0 —=—  "YWuzohada  fruit w2
< 2
a —s— Normal {ruil H
3 ent o LaNE% 2
2 T &
z 5. Jo 5 5 0F a5 15 3 1%
MAY THNE 1113 AUGHST SR

Fig.4. Seasonal changes in phosphorus contents
of Nijisseiki pear frults expressed as
percentage of dry weight and absolute
contents.

Note; Dotted line — 1971,

line — 1972,
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Fig.5. Seasonal changes in potassium contents of
Nijisseiki pear fruits expressed as
percentage of dry weight and absolute
contents,

Note ; Dotted line — 1971, Solid
line — 1972
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Fig.6. Seasonal changes in calcium contents of
Nijisseiki pear f[ruits expressed as
percentage of dry weight and absolute
contents.
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Fig.7. Seasonal changes in magnesium contents
of Nijisseiki pear fruits expressed as

percentage of dry weight and absolute

contents,
Note ; Dotted line— 1971, Solid
line — 1972,
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Fig.8. Seasonal changes in total sugar content
of Nijisseiki pear fruits.
Note ; —— ‘Yuzuhada' fruit,
—>— Normal fruit.
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Fig.9. Seasonal changes in reducing sugar
content of Nijisseiki pear fruits.

Note ; —e— ‘Yuzuhada® fruit,

—o— Normal fruit,
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Fig, 10. Seasonal changes in fructese content
of Nijisseiki pear fruits.
Note ; —— ‘Yuzuhada' fruit,
—o— Normal fruit.
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Fig. 11. Seasonal changes in glucese content of
Nijisseiki pear fruits.
Note ; —e— ‘Yuzuhada' fruit,

—o— Normal fruit.
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Fig. 12. Seasonal changes in sucrose content ol
Nijisseiki pear fruils.
Note ; —e— ‘Yuzuhada' fruit,

[ruit,
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Fig. 13. Seasonal changes in stlarch content ol
Nijisseiki pear fruits,
Note ; —e— ‘Yuzuhada' fruit,
—o— Normal fruit,
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[Mig. 14, Seasonal c¢hanges in total niltrogen

contents of leaves and roots of
Nijisseiki pear (1972) .
Note ; —s— Trees bearing ‘Yuzuhada’
fruits ,
—o-— Trees bearing normal
fruits,
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Fig. 15, Seasonal changes in phosphorus contents
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Fig. 16 Seasonal changes in potassium contents
of leaves and roots of Nijisseiki
pear (1972),
Note ; —s— Trees bearing ‘Yuzuhada’
fruits ,
——<—Trees bearing normal
fruits,
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Fig.17. Seasonal changes in ealcium contents of
leaves and roots of Nijisseiki pear
(1972)
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——o— Trees bearing normal
fruits.
=S Eiho Mg FREIESEISEKIR LIzX D
IS5 A9 AETHE L SRAICET LA, TATH
L okt o o B RS R B D o,
MEF O Mg 2 6 A PR CREBORICE(,
FOEIFEERIZ S -T2,

)

£
2
= 0.2
E L e
- —— T T . Roo
g === S ey
=01 T
4
z
= r
20 {1l o pis 25 10 25 5]
MAY JUNE JELY ALIGUST SEPT,

Fig. 18, Seasonal changes in magnesium contents
of leaves and roots of Nijisseiki pear
(1972),
Note ; —e——Trees bearing ‘ Yuzuhada’
fruits ,

—o— T'rees bearing normal

fruits.

% =

1. BRonE

AA+ > OREREFIZBET 2RI HENS { (2,9,
10, 14, 16, 51 ), 7 THELS (44) 2HE (7))
@, Huxley (11) QR4 RV TOHETIEL
B A 2445 1 B A S AR A~ oo o ()
F AT ARHETH L LR U T D, AL
BELE LBl T2 OERAZRBE T, BA
oIz 6 A THAeELLAD, TATALUBERF?
BERSIC 7 » TREER LS ROEVPEEIZ k-7 TL
TIOMEDENE L 7K -7z 8 B Egiz= ZXLEERA
MR EHBTEA L DI 70 7288, 19714 L 19724
OBRERFIZENR LN OIX, 197108 AL
OREOFIEIZ L5 TH VEF S (39) OIFfHLT
WERRGUEVEELRIT Lickw EBbh S,
BEHEM, YBEHECRERES LIEE, TH
iy TREEE S 086, 9Kg S BHIR L, 2L 115 1Kg
BTHD, 1 RTEIEERIT 2659, BERIF 2559
FTEHEBRDANAE L/ (21), ZOLHiD, BEE



M o Al o o= KU RIS 354 D1 & O BEI I

BIRERENL - THY, TOENE LI BHRH L
2 AHEROFBR TDRE L AEEICBE LTV D L9
ICBbihiz,
BeEpoORGFERICONTIHNS (5,7 ) OFERH
D, =X LEEFEORTTATHLUEERZD 5N
fol@®dE L, Ackley (1) $#fEF o ChRARRE
AT D, AEBRTIE 6 A FAHG 7T AFEIZITTR
FrRORG G RODOEEMAES Hhimas, FEE L
A= bE o B H O HBE R A A A oo WK RN
gL HABOET A THLE»STEORKEORE X
B LT, K2EREE, REORFT L LG 2N
L. ZoOdgmorg LolicEER LB ahinis
{fp-THEN, PERFLIEECMELTHS Z 240
LINTEH 212,
2. BR&KIVEOHRSEE
PREGAONGRIZHOVTIE, EHES (38 )ik 4 L&
WO S 0.2 ~0.5 OB THS LHEL. B
(3 D2l o 00 26~0, 6280 P BTV 5,

foo WO T ) ERERR %BBJHJ-R-%‘"#HJ'_ CR(NIAS - 3

ﬁﬁf?uﬁw“ﬂ!(,%m%&ﬁﬁumyL.mﬁ
B804 Bl e b BELTEN, AESORE
Tb@mm&umwzb fro LdeL, ERLEEE
O T, W%, 1 ROl LORESCLS
SEN, Lil@EEOREORBEMNIZA - T /240 d
e o B chmllﬂn HWFEETH- e 2FIZ, 00
BERNIZOWTE {OPFFIEE (7.9 31,37.47.50 Wz 0
~3.51%FENDLLTWDSA, KEBETL2 18~303
%ﬂ ZOBMP T 72 L L, E?m ﬁﬁﬂm

AEEDL S, REPOGE LFEENOS Lo RE
“&HSU) HENTWSHZEETmB LT,
BEFOPESRIC2VTE, s (10) 2 bhid s
FHT LD ¢ e HEE CREORTICEET S
LLTWaH, ZO2EORELEVILEGH - TEE
BA, SENZHEIMEL TR ETIHE (7,
36) d D, AERTLEEFHMIZETE Ly
FEBOH SR d oo, BRERIZEIND PERITE 4
BlizAohs Lk 7 cEERCRRED o7z, £/, %Kiz
WELLLNZO17T), BEREFEREIZAH L1
RRTHEWRAE AT LN - TP ERITHEML,
= AMBERAIPIEDOEEERIT L TWD IS E L
Hd, AT (33) I XduE, Va3 vIREE LTIE
MEOR#ESE AT EELR T TH ), £/, Y
YEBEPECTOMMILENE AT S LT, A
33 L UOOPR (EFRIZ 454 D CO Jalfk & BSOS I BE 54
DLLTWA, ZOLHiz, YV vHERE LRI
BOBGEAH D L, BEERIE T TR TV Z
ERREEOCHCHRLEA T SRR BB E T LT
WHZEYEI BN,

REROKSRIZHEES (38)130.4~0.81%, K
(48) 12 0. 7T~1.03% THHLLTHEN, LEBOKR
Tid0.88~1. 15% OEPHTH /o, BEELBL-EOL
WO, B % CHEBEEERCS ( MBS RITE
Wi (40) $BELTWA, LiL, Kid—IZE <4
SERNTVWAHLHIZ(36), Ca LEHMAICERENDS -
#, Ca OREAE T LT S8 & 1210 RN % < BR
NPTV, £ BERBEOLIATER LI HIC
EERG RS ER AL REIRADSE - Thales,
RAOGHEeE, TobbENE TIERVETRIZZS,
LasLizais, | Rhokdf THBEENE<EHL
Mot fAGEED s/, AR TEEENRED Lo
8 BRI TR Y. FhllAdoEELIED AT,
s KIZEGH T T AT LR, MEBICZL2C 8T
Hanwla e A AR
EICEBME LTyt S s Bbius,
Bfdugn 1%§u&&“|u=r44u;WMmmuk
FEBC 0. 067 % . #0065 % Td 2 b L, KH
(3= flTo e EEh Tk L, Eafs
JIEEREM & ORE A5 0047 ~ 0,054 % F £HT
L ﬁkav&_«T%T*W&MWEQMG%%W&
ThHh, THEOERLEBETH -/, Ll e
RIEEEZRORBTER LSS, &£9% TREEED S
Rz b, 1B R TE 6 B TaLkEgsR
5% VRO EEENBDEN, EOKER
L, ZHLERL -8R0 ES B, &%
% & Brhofti g L Tl SEERERT REnITON

AR Y L,),

TELRRFO—-FHTHILERSSHIZLD K e
FEA] 2 TWEPIZOWT Wit Lize FO&E,

2 AP RREICRETHEBIZOWTERS LY LR
D EOTVA_TORGT TE&R] & -TW3
EWM eIz s (10) , ZHFEOZED xuﬁiiiii
Ca GgmAEZL{EFLTWDEWIFIITEDS
Hiz. FEGWETE REROFN &L REZ *ﬁu¢
&<.%m¥tﬁ§u'ﬁtnw.ﬂxmiﬁkh&&
FTCagROP-TRENIAENLIIZEBbN,
ko ki Ca ORE FiIZonWTid, K@AICK
4 Ca, Mg @AV LBRINAENE 2 60T,
AFEhE AR LT D B O R B 19695 20 5 N 20,
P10, K14Kg“10a (JCHP 8%, #LAO 2 %), HAER KA )
EL, BB o8RBT AL OERET -
TWho HAL (40) 1= AYLRFEEIZRETK & Ca
OEEROMEZBRF LTWA, #RABET=XINE
DFEELFBEROFYELOH Y7V v LTED, ¥
NEOEERE TIIEE 259 5 2DIZK 25 L < AR
W2 - T 28ENES (45) o 922 TEES (20) 23
F L7 R A s B CH30~66Ke 10 ah MM LT
B0, KOBRRMIOBRNZEBZ DT Aan, &%



ERHRRARBTREERSE FUE (19785F)

BOBE LIERERRL-TWEO LI Bbliz, &5
iz, Ca OBIE T2V TEBE (46 ) BB~ Tn5 X
5iz, NBEEHOBE, NO,-N& Ca bifs LT
BAR DB SN ERMIZ, NH, - NARICBIY
ENBEIC Ca ORINAEARBZ 2L w2 LbdELS
n3, WHhic LA, tloBE/(bpo Bl T5
Ca OWRIRIEY = XILERE~REFTREIZOW T
SHEBHFTRERETHEAI,

Mg (2 —R1- Ca OBA LEU L 2R INOBHEEZRT
LENTHSH (36), KEHD | RepOHESETILS
ALAlREeBIrees - BETH 72, 21
Mzl aMEOEIEHHNT, £/, EhFRET
[EBLBIZRRE N 728, =X IERAIEHEDH
FELTWRWEICEbih.

3. RomsrER

FooBoERIE, KA (2)ickhiE? B Fans
MEALL, shff (30) I XdUF 5B LT RIcE -7 %
mT e LTwd, £/, FHS (15) x5 AIZROBE
MERICAD, BIRICE DESASELTSL LTV 2,
ZHEEER L MEE L TR SROZELAED Hh i
DIFPEETHN, TAEFZTRE—T0EEEHEL
FOBITHA Liz, £ofl, EORG LAEZHERET
L7z KEROATHN, N, Ca [HioFERIZAD
Mg iZB@ENED SNEh -7, NiZBEEOBRIZE
SENTWEZLIIROBENCBEE LTS EHIZ8D
. KHREEEIZ 0% 0 -2 0BF% I L 20H0
Ly, BiZESRRBETHD, BN ENIES
PDERLAZD LTELESTLESEL L - TEDRICZL
WS —EOBEAALNA M- LBbRS,
4, BEbofE, Tr7UER

2 ZEOESE I 20T, P (29) HELE L
Ng vk L, KB (27) x4, BN,
FBTEISBNZLEFREL TS, AR TEIREER
L4, BUTEND A SR, v lEELLTED
KEFOEREE B LAVES H -7, T8 (25) 125N
TR RO SIIERE L v s ETHD, Y
EBOEEIBEDTLLEWVWE LTED, BESRAZEERIZ W
TI2&m < /B (22) &, Zf-, EPFEF & Tl Magness
(26) % Thompsont (43) d#E L TWD, £I T,
BT OWTEEL 7 FOBCST TN LT,
BERITRELLD - -0Ink L, BEETIEENET
LTWi=Z £ SR ORFH = XERE L IR
IZd—ZLTEN, FhilEFroEg2+RELTWS
oLBbhlz. ThErEITSEHE E LT, =Xl
ROBEREICEER B/ &GR BE0oEENE
B LD - TRESEVETLTRY, PR
AL ELCREZh TN (18),

S X, T vARERBIIIET C LA ST

AT B Limen T 55, K (6 ) Y
BSEORKE, = ANETEMBRICT v 7 R 8+
DEHE Lz, AES CHRBINIIESIZ LA -T
WA LA, BEROBAIEA LR LN S L4
BEMEEETL T v 7 YR OBESRD Shz, Ziug
EOBEEROREICMEBELT, 77 Yokl
fER AR s TwakzhtBbhbd,

i 2

A&+ > EBEED —>THL  Fltflo = XLE
lZoWT, FOREFHEZRBTLHEATESE, BB L
UBORFSEFEHMIZNEL, FhEolkL=>X
P24 & OBEGIZ VTR L7,

L BEREIC VT, # L MK LK D 2K L
BERLVIBEROTAEED, SRELRERERA
Fmliz, = ANBEREZREREXEEC L -8R
Emiz@EH S,

2, BERFICLLZIERESOEIZONWTE, &
% Tit Ca LISEN, P, K, Mg &EA2EEL LR
HFOEASINERE CHEERIZS (G TV, Lh
L, | B ik N, PREHEERIZIS L, K,

Ca lZ#MEELEIZE{EEN, MgiZEBENED S
N ate, BERREIZ Cag@mheickE<{EE
FRIFZLTWwA X HICBbhi.

3. BROEBERSIE, PUEERICSC, CagiiT
EeEicEs{EEh, BEANS E—BL T,

4 BOESKSE, NAReRIzE ], K, CaidlE
EEIZE{EENTED, P, Mgid@EOROENE
DENAD T, BORAESENEERIUVELRE -
o, BAESERK L, BERT3EETTHID,
WL ENF-EGDEFOETLEFNSBICKBENRH -
o EBbh3,

5 BREROBSEICOVTE, &8, EoE, B,
v EHREFOMMOEEREICIEL, TS AIRER
IR IES hr otz LIS, BB, T V7 VYOERE(LS
ELpomZbid=ANRRECMEPrOBEERITL
Tna4 oL Bbihi,

B OB EAERIEOTAICHEYN, HETASUIZ
R S - - TREAFRE A RS L, JEX
SEHPG AEEEE LT E L a2 LR E T, R
FERIZHE WG o B | F=EETR, RETIRE
T AHEEEMER, SEBEH, MR=A:FE, HEIF
vz HOEMICECHEEELET,

5l A X B

1. Ackley, W, B, 1954, Seasonal and diurnal
changes in the water contents and water

delicients of Bartlett pear leaves, Plant



N e v o= PR EECBIT NS &

RO AL

Physiol . 29:445--448

2. EEEAEES, 1973, FIALEEO R A S8
. TERFABHFRELE. B15. 1 - 126,

3. BN, 1973, 1 avrroaF . LYER
OFE LEO . L. 481307 - 1311,

4. B B 1955 T Ao illlEC BT 2 EE R
(18, ERITREORERE L MILE Iz 20

T, B¥H. 24:94-102,
BB HE. 1956, T HEEEL o FRAILAS T
BI AR (28 ) . KD AR Ll RL i mon T

M. 25:116-124,

5.

. 1957, AR AL e hkhILAR (o
BAH 28 (B 3@ ) . WilE o EE. @
SEME. 26 178184,

C1961, HARIBSEORE TN D B,
Bl o Bep R A RS L 1 18T,

8. HHHHE=. 1953, ALopbAIZBET DB (5 1 &)
igﬁ%mmx%%cfé;+me¢%u&ET%
s G, 98207 —208

9 — - u&ﬂﬁ IR L 1963, W EHZ B
HIFISEREE L v OBGLERESUIZRERF
Lo, BESEH. 32:271-277.

10— «ME—F - BHE T, 1964, Afamegy
oAtz vREOFEET LIEH =ZEF L OME (F |
B . ADFEMSOW S RBRE. BEYH. 5520

11. Huxley. J., and G.
ology of relative growth,

12, MRS, 1904, B EER

13. FEMAMGAE. 1968, =+ v+ oG+ >

6.

7.

Teissier, 1936. Termin-
Nature _137:780--781
pp. 368 B EHE B

[ BiGHE

MR EE oS LA, pp, 250 265, G
o .
4. fA=— 1925 AAMBREOREFIHT. MED

7. 20:214-222,

15, HEAEL < IITF . 1930, G BT D RIP
MR OG- RIF TS, BRE. 14:1534-1542,
16. JI|mE#., 1931, AARJUITHEER L REOR
HiCgET O ). BRE. 6:583-588.

17. JNIREF. 1974 B A o B EZE5 5598

(3 38 . ZHIROMMRS & H B ORI
WBRAYE B S BE KA RRRES. T6-7T
18. L1975, HAF oo/ EERE T AT

(58 ). Z FIEAFEED Ca & Bl &R E OB
. %Wmﬁﬁﬁwﬂﬁéﬁkﬁﬂmﬁkﬁa.mﬁ
79
19. L1976, Fro= KRR RFTSSH
Waogt LEREOR. BRE. 51:695-696.
20. ———— - BREEE. 1976, + EIZ BT Sk Bl
EROBEFERE L FOBERMEN. R EA RIS

25, T G 80

9:15-433.
21 L1977 R
22, HMFKEE - B T 1931,

WEDRE I 9L

Mo B iZsi T, BEE. 6:18-30
23 KH&% wx.H*ﬁmmﬁum¢5mﬁ,ﬁﬁ
u"“"fiff . B 30164
24 'J t f‘f?')f%%d\- 1950, SLEOBERERE LA

m&ﬁ%.&&ﬁ.g5mm—%&

L1929 R BdRO(ETE (W
BEIZRT. k. 5:918 -b20,

26. Magness, J, R, 1920,
ripening and storage of Bartlett pears, .J,
Agr. Res, 19:473—500,

27 R & 1938, RhLAL o FERERY 3 2 AT 6 B AR
R, 15:1197-1204

28 KYF E - HEBKHE 1963,
T. BETEE. 10:216-223,

20 eI 1940, LA {H AT SRR 11 oo G
(4t ). BBEREE., 15:2245-2252,

30, b = RRE. 1935, JR B PR, R BOITEAL

b BB

Investigation in the

FREORY

Jl_g{ 2N

OB B S BT S FF FHEL 6:505-317
31 frRf = e T . km%%.mm_;m&&m
FCEOF oV FBBW. R RIE. 34 19-32
3200 PR — - BEAETE. 1946, B T A-EEd o e s

SICBET DA ( TH ). EEENTES. Hoe.
49 -59,

33 KE=ER. 1969, SROK. (HBE—LEEIF
W&, pp. 61-70, EEABIE,

3. KEEE, 1971, BA oo =2, A5 ot
LEOBF LA, BRE . 45495499,

35 NEEFK - BRBUKES - ) BIE L » $TEHE. 1959
BEROBSTRICBT AR (F 2@ ). REKE
G LA EEhOEEROER fb. 33166~
170,

36, P & AR - pRBERE A « B ARMERA. 1973 ZHtAD
FoREEHMOEE L =X oREEN. WEEATR

B4, 4:11-23,

37, A —c BEIESE - FEERBOF. 1952, REESH
I ARE (). NEOESIHE. B8
. BB ) 1:45-76

38. : c PGS - HIEME. 1959,
F, U UEE, Y ORAN Ok R, B LUBG
B 2 SN R EO RSB RE TR IRk A ) .
BREERE. E(EE) . 9:195-213,

39, HAE - A — - (UEEB, 1965, B ARBIEE
ORE L ARFMORTFME. REUERI RS
3:48-62,

40, OB - Fk E T e VHEHMEE P RE. 1977,



R SREABRBH RS

H1E (1978%F)

43. Thempsoen, F,

TR o= AYUHICEE A (Ea ). &
BRS LREERAE L OBIGRIC OV T, BYH. 45:335
-341,

C HOEZ oK BT - CRmEME. 1977, ZAkiR S
v 02 AR BT BFR. BB T A7 A TE
pEKt, CaZt, Mg+ SR EBEORAME. W52
FEEEFLEFREMARREES. 1445,

42, WIETHK. 1943, RUEERL (8L ) L BLoBRCERER
B —m. SEER. 18:761-762,

and A, C, Whitier, 1817,
Farms of sugar found in common Ifruits,Proc,
A..mer, Sec, Hert, Sci, 1l:16—-22,

44 INFEE « fk BT, 1957, FISLEEORF IO
HEFTECH 1R ). RA#RSA, ILoiEREER
BIZREFEOR T E LR #ROMEIZo T 7
. 25:274-278,

45, BB P8R 3 Fna8 - IE o R o
BHTAHT T A AR, 1-89,

46, BB, 1966, EEPHEOARESE (1) B%

1975

979,

HA. 21:20-23,
47, (LARIBAE - R — A < IUEE & - DERFE. 1973,
NG TRET A v 7 e e A BT HHE.

EREAPFREE. 11:52-66.
48, B AL 1973, RWEMICEBT DA ED CHE

M, =4 v+ voEfIc FT Ca OFE. LHR
BRI RSP R A SR AR, KEFY RSB R
&, 12-20,

49, 1974, BB oK, BPEREIC L SRR
B AR D . KB O Ca KR =5 v+ o]
EWHOETIZMTTEE. FHEE. A 70 -02,

50. M 00D « BE A A o KUFEEE - HME)E K. 1973,
o FERIC ST D RS SR (S L H ). RER
OEEEERE L G RMEE RO, T8 R R
13:1-8,

51 W Cal. 1967, — fldt St & L B4
EOBFEIZ 2T O R, (5 SAPRE .

e

=25

25:1



