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Tfig. 1. Various types of abnormal leaves.
(1)normal, (2)~(5)-abnormal,
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Fig. 4, Transverse sections of young leaves of
Nijisseiki pear, Upper-normal, lower-abnormal.
(UE-upper epidermis, PL-palisade layer, SL-
spongy layer, LE-lower epidermis)
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Transverse sections of mature leaves of
Nijisseiki pear. Upper-normal, lower-abnormal,
(UE-upper epidermis, PP-palisade parenchyma,
SP-spongy parenchyma, LE-lower epidermis)
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Fig,7. Distribution of abnormal
leaves on a disordered shoot,
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Table 1. Growth of terminal shoots, yield and rate of development of abnormal
fruits in normal and disordered branches of Nijisseiki pear

Average ) B Average | Average

No. of |lensth of (1S4 B0, |Pereeat | piel | ASrSEe weight o weight

branches| shoots brpaelfch alﬁﬁ{g al| branch fruits fruits abnprmal

{cm) (kg) (g) (g) fruits (g)

Normal 54 87 509 0.0 | 135.6 267 — —
(Index) (100) (100) (100) -(100)

Disordered) 5y 66 381 | 248 97.8 257 263 239

Index) (76) (75) (71) (96) (99) (90)

1) Sum for five years.

Table 2, Contents of sugar and acid, and firmness of normal and abnormal
fruits of Nijisseiki pear

Total ¥ Reducing Non- 9 Ratio, #  Acid VY Ratio, Firmness
reducing | N-R, S.

sugar sugar sugar /R, S.| (as malic) |sugar/acid| (kg/cm?
§{°¥“1a1 10.03 6.63 3.40 0.51 0.175 57.3 3.7
Tutt
Abnormal, 44 oy 6.55 3.69 0.56 0.168 61.0 3.5
fruit
7771) g/100ml of juice, 2) Ratio of non-reducing sugar to reducing sugar,
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Table 3. Effects of training system on growth and yield of Nijisseiki
pears (5-year—old trees)

Weight ngelgﬁt nge lg:g}it nge 1g211t Weight | Total | Trunk |Length| Yield
tOf i |year-old year-old|year-old IOf ¢ to.pl ¢ | girth Ofshlél(?tm or tr
TuB 4 anches|branches|branches| S100tS | welght | g per iree
(g) (g) (=) (g) (g) (g) (cm) fem) | (kg)
Vertical
training 912 1,264 2,052 1,470 952 6, 650 16.4 410 11.6
tree
Oblique
training 770 839 1,520 1,238 1,217 5,638 15.0 318 5.7
tree
Significance
of * ok wx N.S. | N.S. ® * Fk ok
difference

#=Significant at 5% level., =xx=Significant at 1% level. N.S.=No significant,
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(1) Relation between the shoot growth in the first year after planting and
the development of disordered shoots in the following year,
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50 60 80 90 100 110 120

Shoot length  (cm)

(2) Relation between the shoot growth in the second year after planting and
the development of disordered shoots in the following year,

000 0000 BcfoBoe

90 160 110 120 130 140 150 160 170 180
Shoot length {em)

(3) Relation between the shoot growth for two years after planting and the
development of disordered shoots in the following year.

170 180 190 200 210 220 230 240 250 260
Shoot length  (cm)
Fig.14. Relation between the shoot growth and the development of disordered
shoots in young Nijisseiki pear trees.
(O-normal shoot, @-disordered shoot)
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15 20 25 30

20 25 30 1 5 10
Jul.

Date of cessation of shoot growth
Fig.15. Relation between the date of cessation of shoot growth in the second
year after planting and the development of disordered shoots in the following
year. (O-normal shoot, a-normal shoot developed from a secondary shoot
of the preceding year, @-disordered shoots, a-disordered shoots developed
from a secondary shoot of the preceding year.)
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(1) Relation between the length of shoots in the first year after giving up of
their cutting back and the development of disordered shoots
in the following year.
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(2) Relation between the length of shoots in the second year after givinig
up of their cutting back and the development of disordered shoots
in the following year.
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(3) Relation between the length of shoots for two years after giving up
of their cutting back and the development of disordered shoots
in the following year.
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Relation between the shoot growth and the development of disordered
shoots in bearing Nijisseiki pear trees.
(O-normal shoot, ®&-disordered shoot)

Fig. 16,
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Table 4. Effect of the cutting back of shoots in the second year after planting
on the development of disordered shoots in the following
" year in Nijisseiki pears (I)

C]L/_{Stl}itghbg&( No. of shoots No. of v No. of 5
{cm) normal (%) disordered (%)
0 26 4 (15) 22 (85)
= 10 7 (70 3 (30)
15 10 9 (90) 1 o)
30 10 10 (100) 0 (O
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Table 5. Effect of the cutting back of shoots? in the second year after
planting on the development of disordered shoots in the
following year in Nijisseiki pears (II)

Shoot length No. of No, of No, of
before cutting Treatment (%) (%)
(cm) shoots normal 2 disordered ‘7
130~139 Cutting 6 6 (100) 0 (@)
Control 14 3 21D 11 D)
140149 Cutting 7 5 (7}) 2 (29)
Control 20 2 (10 18 90)
150159 Cutting 17 10 (59) 7 4
Control 48 1 2) 47 (98)
160169 Cutting 19 8 (42) 11 (58)
Control 42 1 (2 41 (98)
1)  Approximately 20 cm,
1001 —K:x\x__x
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s 4of \A x\
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20F 0\ \ ’ \x
o-a A \x X
TR
10} \o AL *x
B N
\ A X~y
0 L L o e e canen L
5 10 15 20 40

Node number {rom shoot tip

TFig.17. Percent of disordered in the shoots developed in the third year after
planting from each node on the main shoots grown in the preceding year
in Nijisseiki pears. (O-length of main shoots grown in the preceding
year 120~139c¢cm; A~ 140~15%cm; % - 160cm~; respectively)
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18, Development of disordered shoots
lindicating by arrows) from the top of
main shoot of Nijisseiki pears in the
third year after planting.
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Table 6. Development of disordered shoots when the tops of long shoots of
Nijisseiki pear grown vigorously were grafted on seedling stocks

Date of Length of No. of scions No, of ; No. of
. (%) . (%)
grafting mother shoots grown normal disordered
Apr, 15, 1959 139~149 cm 16 1 ( 6) 15 (94)

. 130~149 10 3 3D 7 (70)
Apr. 13, 1960 | 154 169 21 1 (5 21 (95
Sept. 20, 1960 120~139 27 14 (52) 13 (48)
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Table 7. Mother trees selected as the source of sions of Nijisseiki pear

Location of mother tree Remarks
A Farm, Fac. Agr., Shinshu Univ., Ina, | Trained under Momozawa’s system, 13-
Nagano. year-old, slightly dwarf, and with almost

no disordered shoots.

B ” : : Trained under Momozawa’s system, 13—
year-old, vigorous, and with many
disordered shoots,

C Shimoina Branch, Naganoc Agr. Exp., | 2b-year—old, and with no disordered
Sta., Takamori, Shimoina, Nagano. shoots,
D M. Momozawa’s orchard, lijima, Kami- | 37-year-old, and the mother tree desig-
ina, Nagano, nated by Nagano Prefectural Office,
E G, Hayashi’s orchard, Shiojiri, Nagano, | 51-year—old, and with no disordered
shoots,
F Settsu Farm, Fac, Agr., Kyoto Uuiv., | 33-year-old, and with no disordered
Takatsuki, Osaka, shoots.
2. % R

B ot SERIN U 2 RO MR E S X OCRNWEDORARIY, 8RR T LB T



352 BMARFRETICE w4845 (1967

Table 8. Shoot growth and development of disordered shoots in Nijisseiki
pears originated from different mother trees

Mother | No. of [Shoot length No. of Shoot length No. of
disordered (%) disordered (%)
tree shoots in Ist year in 2nd year in 2nd year { in 3rd year
A 15 111 cm 2 (13) 128 cm 12 (80)
B 15 118 3 (20) 131 12 (80)
C 14 114 3 (@30 135 12 (86)
D 15 122 6 (40) 127 13 87
E 14 107 1 @)) 138 11 (78)
F 12 97 0 (@X1)) 123 8 (67)
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Table 9. Growth of main shoots and development of disordered shoots in young
trees of Nijisseiki pear grafted on different stocks

Growth of main shoots|No, of disordered
Stock No. of shoots for 2 years in 3rd year (%)
after planting after planting

P. serotina 15 231 cm 13 (€D)]
P, aromatica 15 242 15 (100)
P. hondoensis Bt 234 13 (87)
P. Uyematsuana 15 238 13 (93)
P, Calleryana 15 229 14 €
P. betulaefolia 15 230 12 (80)
P. Fauriei 15 220 10 (67)
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Table 10. Perpeturity of the abnormal symptoms in disordered branches

Year regl(z)i.inoefd Szlillggctjinally (%) reNs(zbl‘(e)cI; ilzg?lt]sén;) (%)
1956 223 (100) 0 ")
1957 220 (99) 3 (D
1958 213 (96) 10 (4
1959 208 (93) 15 7
1960 205 (92) 18 (8
1961 203 9D 20 9
1962 199 (89) 24 an

1) Cumulative number of each preceding year,
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Table 11, Development of normal shoots from the disordered trees
of Nijisseiki pear

Year No. of shoots disﬁf&efgd (%) nlc\ffr.nz?lf (%)
1959 15 15 (100) )
1960 52 52 (100) )
1961 176 175 (99) 1 (D
1962 280 264 (94) 16 (6
1963 348 308 (90) 3% (10)

SN
£/
<X

4

=== Normal shoot, Disordered shoot

Fig.23. A plane figure of 7-year-old Nijisseiki pear tree grown
from a disordered scion,
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Table 12. Effect of training system on chemical composition of young
Nijisseiki pear trees {(dry matter %)

Oblique . 3.72 2.99 2.05 1.73 2.78 .51

Training r N | 3 Root Lateral Fibrous
system | Shoots Branches Trunk crow roots roots
Vertical 53.8 51.8 50.6 51.6 57.8 65.9
Water R
Oblique 53.5 50.7 50.4 51.5 57.2 66.9
Total Vertical 4.47 2.88 2.70 1.09 0.79 0.82
sugar Oblique 4.99 3.00 2.69 1.00 0.66 0.76
Crude Vertical 17.3 17.5 18.8 20.8 17.4 14.0
starch Oblique 16.8 17.3 18.8 20.9 17.8 14.1
Total Vertical 1.50 0.82 0.70 1,03 1.22 1.26
nitrogen Oblique 1.26 0.77 0.67 1.07 1.16 1.29
Crude Vertical 3.53 2.61 1.81 1.81 2.89 3.54
ash 3
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Table 13. Effect of training system on the ratio of carbohydrate to nitrogen
(C/N) and the ratio of ash to nitrogen (A/N) in
young Nijisseiki pear trees

Training ) ) Root Lateral Fibrous
system Shoots Branches Trunk crown Foots roots

c/ {Vertical 14,5 24.9 30.7 21,2 14.9 11.8

Obligue 17.3 26.3 32.1 20.4 15.9 1.5

A/N {Vertical 2.35 3.18 2.59 1.76 2.37 2.81

Oblique 2.95 3.88 3.06 1.62 2. 40 2.72

LTWh, RBFEOGREN, e <ol ﬂ4w_3vTanm2mJ *5 SEV, L
THUR S O GBIE, H R CE R RIE B OF 5 238V 2%, BN CIIEIE i O 2 2l
Bﬂ&o

¥, BHARE BT 31T 5 okibdy (b -+HIEE) w4ZZolE (C—N=®R) kLo

K SEROHER (A-NE) 250 LR, PIIsRRRT LT, Wik y

fm,(:‘N?j;owx N & & HICERESLEOIT 5 2R,

# EROEHHEDRBOENERSEDHESSIVEFELEEEOELRSE
DIEE -

—T, BOSEENEOREI I Lo & SRR DN D LV b TS DT, ETEE
iU <M'l\ L7zficou e, 3R BEVEIEA S A LIRw 5 & Bl 5 eimal ik &
SR LT B EED W E BN s RS OEDE S ERER 2 Uiz, $70, IEH
TE L BRI 071%} WHEEE DR U/,

1. s X0 hH

ARCERREHIC 3\ T, e v oRE 2 4 MESLES L C R a8, 241 185
~150cm 'H%Lf:?l)@lo‘/fi\a::ﬁ@, 8 AN, o ‘i%ﬁmﬁ*&ﬁiﬂ{nﬁ@“&”ﬂ RIZERIL,
PRI R T LT aRTEE & Ui,

F7o, MEESICHE X 13 A TIN5, 7T ATTANC, B o s Riticsg
LTV DIER B LR EA BRI L Tt ic it L7z,

HBHFEODW T2 HEIROEE D TH B, Thbb, BRI Iz f—1iks
WV,U/,WUWA,ﬁwV#AHlU”f*?WAH SRR TR 3 X OVEER TR
ki, VviEEY 75 VEE, AUV AEREEERE, TLTAAY Y ARBIUR S AT Y

LVEH L — MERE WO L, 3150 T, gk, BUBLRTENE, BRER I X ONEESENE T
/it  o-Phenanthroline E& HWTHIT L, ~vuvid, sUBARHEEE MRk K ONERRNE
7Y BRI TR, @2 RS U AP X OO L, N, BRI,
f*/xJMM%WVT%ML,9anﬁmiofﬁmb,ﬁv%m,mﬁ%ﬁ%m%m
TR, 707 VR DTHITL, 2 LTE Y 757 ik, KCN-SnCle-isopropyl
etherjkiz I o THHF L7289, '

2. fh 5

FAL DS TR s L RO O N HERERINE, HURORT LB THL, FhICE




362 FBMREAPIBIDE #4545 (1967)

Tabel 14, Contents of nutrient elements in leaves of the terminal and the
middle parts of Nijisseiki pear shoots growing vigorously

N P K Ca Mg TFe Mn Zn B
% % % % % ppm | ppm | ppm | ppm
Leaves of
terminal part 2.59 0. 203 1.68 1.38 0.31 173 92 42 23
Leaves of
middle part 2,34 | 0.168 1.75 1.62 0.23 | 189 74 37 20
Significance . ik e ek . % .
of difference - o * H * N.S. * N.S.

#=Significant at 5 % level. #«x==Significant at 1 % level. N.S, =No significant,

Table 15. Contents of nutrient elements in normal and abnormal
leaves of Nijisseiki pear

N P K Ca Mg Fe Mn Zn B Mo
% % % % % ppm | ppm | ppm | ppm | ppm
Normal leaves] 2,54 | 0.158 | 1.49 | 1.60{ 0.29 185 93 24 2L 0.18
Abnormal
leaves 2,090,179 | 1.60| 1.13| 0.22 116 34 15 17 0.16
Significance kg stk ® g & sk kR sk B N. S.

.of difference !
#=S8ignificant at 5 % level. xx=Significant at 1% level. N.S., =No significant.
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Table 16. Chemical properties of soil used in the experiment

. txcha le cations
| B Lo | Avaleole | s
H0)  (KCD (v % ppm K Ca Mg
5.3 5.0 ’ 1.25 0,052 1.2 0.52 1.02 0,46
196 14E12 1T, (RIS 1 2 0 Table 17. Application amounts of
KUK EEED PRt 2R L, B 50em, fertilizers per pot throughout
VEX A5emD n v 7 ) — MEBICD » T, fwo years
ST Y O 1A R LI b 1 AT Treatment N P,0s K,0
DLEHE Lo BN L 7o R BE DL iRkt i 2N 80 40 40
W, BI6RICTRT R0 Th B, St 40 40 40
SERKIE, BLTRCAT XS, B v » " -
Yl h YR 111 OERTHRL 2 2p 40 80 40
R AEUE (S K &L, £ DIFric 5EE op 40 0 40
& CN) X, #RFE (1/2N) X, gz 2K 40 40 80
FON) X, v vEEfEE 2P) K, MY 1/2K 40 40 20
Vg (OP) K, »UfEE K) K, #V 0K 40 40 0
PR (1/2K) K, 00 OK) Eere N 0 0

In addition to the above, 100g of slag

ERF S SEVSAN Jif L7 v (ONPKD X (Ca0 :37%, SiO : 27%, MgO : 5%) was
DEOKZHT, 1K 41352 d 2T applied to each pot.
U720

WART 8 2 4RI A RO BT U7 BB OB EBITRICOR T LD TH D, P E
Lk, W%, IRE, @Y VIEARIKS JONELS Y BV, Tads, T RO AT L IcER
Hov CRIK3TY, BER27% B X015 %4 &H) & 100g 300l L7z, MIE 5, 2
FELCHVESEESHL, Y VERE SEETEMTENC R E I IRFU 205 i L
o
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Fig, 25. Effects of nitrogen, phosphate and potash applications on
tree growth of Nijisseiki pears.

Table 18, Effects of nitrogen, phosphate and potash applications on
nutrient contents of Nijisseiki pear leaves in the
second year after planting

Treatment N P K Ca ) Mg
2N 2.70 0.134 1.58 .32 |  o.28

St 2.64 0.155 1L.71 1.27 0.24

1/2N 2.56 0.170 1.83 1.29 0.22

ON 1.56 0.139 1.86 1.14 0.22

2P 2.64 0.184 1.69 1.26 0.30

0P 2.39 0.084 1.68 1.13 0.22

2K 2.52 0.160 2.09 1.05 0.23

1/2K 2.66 0.145 1.48 1.29 0.31

0K 2.66 0.164 0.64 141 0.34
ONPK 1.67 0.118 0.81 1.21 0.24

L g.p 005 0.17 0.023 0.33 0. 24 0.07
T 0001 0.23 0.031 0.44 0.32 0.09

RERNT, EHOY VEICH Y7 AEGENRDL, 77w AEmEIh T iinL
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Table 19. Effects of nitrogen, phosphate IRDERD BTz,
ot ke M0 RO
in the third year after planting HETVHEE 2 AR H il oS § R
Treatment No.of |No. of o VIS U 7o 7end, B3 ARHICIE RS
shoot disordered DRIEN T DI, FOFAEE, P19KIC
2N 12 5 (42) RTERVTHD, Tibb, ONK, 0P
St 12 S % 35 £ OV ON PR KTt % D7 < Fehi 3,
1/2N 12 433 OK XTI P 1 ATE L DB THS
gi E ZEQ; 23, FOMOER TR, IR & 4R
0P 12 0 (0 R, FIEREECHEEL TS,
2K 12 5 (42) BN LU ol B v
1/2K 12 5 (42) HAEFBBIICE DO TWIERTH D, Fiz
o 12 L® F—B P C 2R D% 5 BT T I
PR 12 ° D mymessAT b EASED LNEOT,

R A et UC, BERTTR 2 R o F
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% fElRIRA AR A3 160em™C, 135 OB EICEAToin DIV,
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Fig.26. Relation between the shoot growth for two years after planting,
and the development of disordered shoots in the following
year in Nijisseiki pears planted in pots.
(O-normal shoot, @-disordered shoot.)
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Table 20. Amounts and methods of applications of zinc, boron and slag

Treatment Mool | ol applieation | Eoliar spray

Zn application ZnS0,7H,0 100 g/tree 0.5% solution, 4 times
B ” H,BO, 10  » 0.3 ” , ”
Slag » Slagfgfni;’é)(?s blust 3 kg/tree

MM 2 A B D 8 ARiL, ERDEMMOEZRIKLC, BEHTRSGEE T Lic, o
WIHE, #2micRiohEeFRUTHh D,

R, BENEZERLAERECLZRYEZ, JIIWE 207 REEE D 30emiEbicfixz <
%&ﬁﬁtmmm%%2¢%&MLkoﬁ%,¢v$£;0$ﬁw®mmg%10mmﬁ&
RO LR DTHD, Tinbh, WAWEHE0F R LB EOHN205 O 1 OF%15[H
WAL, & BITHT & [FUREE OWw A7 5 [EEETAR L ice £ OMhOERE Ui, RIRY
ZERVCIRE, MEOBEEGGIIE S X ORES IRRE 13b57:0 2 g oM L,
7278 LEE # VT OIS W R TR £ 0 VI L7 D7z,

2. R

FIHITHE Z 7SR DERIC BT DT 2 £ O LIRS TR T14 3, 448
DEFEEOFEARNE, FLECRTERY Thoh, Tibb, EMTESERHIE, kvHE
MR $s & OB IBER Ci A o BHIC B ESFEAE L Tv 501 L, HEHAHRK 3 LU
A AR CEETEOTERSBE S pTy, LALRAEHZE, SR EHIFEAL
FTRTCOFFICRFEIFALL TV 5,

Table 21. Effects of zinc, boron and slag applications on the growth of main
shoots and the development of disordered shoots in Nijisseiki pears

Treatment No. of shoots LeirilthIr; C?fyzggms g%\ilsoo.rgired (%) dlzlsc())'rgired %)
in 3rd year in 4th year

Zn application 13 214 cm 6 (46) 12 92)

B ” 14 219 13 (93) 14 (100)

Slag »# 15 228 8 (53) 12 (80)

Control 14 223 13 (93) 14 (100)

sk, SEWBEPRAT IMEOTHOILBOEDESEREEIL, HRKILTFTEED
Thd, Tinubb, WEPHHK T, HERERIPEFICE S, TOMDERTE~ vy v &
BROCEV, AV EBHAR TR, mYREERELIEEL, TOMTIE S Y 7 AGEN
%%ﬁw FLUTEEDABHAR T, 7V v AGRBRRLL, HAY T ABIG<Y HY
GRBLLEV,
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Table 22. Effects of zinc, boron and slag applications on the nutrient
contents of Nijisseiki pear leaves

Treatment N P K Ca Mg Mn Zn B
% % % % % ppm ppm ppm
Zn application 2.49 0.178 1.56 1.25 0. 25 67 89 24
B ” . 2.58 0.183 1. 49 1.29 0.29 82 46 38
Slag » 2.56 0. 201 1.42 1,47 0.30 95 44 22
Control 2.54 0.193 1.60 1.30 0.28 87 40 24

Wi, WHMOBEBEEICH LT, B, AV ESIOEEI A LERE, wiho
WL S FHIED[EHEIIANR 3 <, T COEICHkGE U TREES A L,

HOH HE WMESIUHTEORELEEEORLE L OMHR

52 WA X 91, FEEIEOT A RGRII BN ORFHES OME L BBECBRL Ty
LEX5EbRS, 70T, R IOCWHIRIC X > CTHOIEES 2D S, £
ETSE L TR SN AT S BEOBRN R ER I L L 50 LEEEORNEOTRARLFARL
7o

L. Mk X obik

HEAT 0 # 2 AR O IRK & [ U X 5 a1y, EFEOREs—hiior=1
A OB LT, AT 2 £ H O DA TRO X 5 AR 2% /o, §7%
b, 9 FARICER LTS L O MER, 12R IR0 RiFCrik hEOHIRE 7ok
Wi, A B LA O R 25D & DRBiE K, WES £ o7 < fTinbici ik
WEK, BRI ETEITIERBEEOWE & 1T Dol & #8107, IHER I L O
REOWEEIER EFBEE L, TLTC EIFERKSTSREEOREREFARL
7o v

Teds, BT X D BIRORFBRED MEE ML 7201, 3EHOHHH K 5em iR L
TR, FIERIRINLC, BB LI ORROEREE NI LI, HifikiE, & 1Eiclh~es
U BHEE AV,

2. # R

Table 23. Effects of defoliation and pruning on the contents of sugar
and nitrogen of sprouts, and the development of disordered
shoots in the following season in Nijisseiki pears

Treatment No. of shoots % of dry matter of .sprouts diIgIc?r.dgfed (%)
Sugar Nitrogen

Defoliation 19 4,85 3.12 15 79

Root pruning 20 5,03 3.24 17 (85)

Heavy pruning 18 5.48 3.74 17 94

Non pruning 20 5.15 3.28 17 (85)

Control 19 5.26 3.50 17 (89)
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1. Mkl X0 hkEs e

FF, 19594ED 5 H 5 AL 06 A19R I, “HHHEOIETx X CRER O (R
REIOEVIEZ ST #1020 (BERET2 g) T28INL, BELICHiisY, =—5 %M
W 1 ~2° CC2ARFRIHII UZeo R\ E A 7 O il u7- 8 R BRI Y — £
CIED, = —FARBERIET, NERCIbSEARRERKE nx € pH3 i L, @MimEs =
—F TR LYoe = — T A BRI SE 2, Hitba 1 ml OFEBKCIEN~ L, F0 9
50.06ml & v {RIT oV, T0% = % / — L EIEHE LT 20em/EBBE U7z, EERTE = 4 108
LT, 2% U ZHEE 2me i 3 RHEIRE L OMEZ B SEic, & OFED 4 BTN
ORI 7 S HHERBRIRIC LDk, Thbbh, C O 2. 5mm iIc i L7z 7 <50
FEL » 9207 FOENT, 0MMHBICMERZIRE L, L X BEHEO SIS O
FEHic j?@mf#*mhoﬁ%,IAA#ERLLTE%LT B SRR, RE 0. 75~
0.8 d Do & #MRR LT,

it,wma@4ﬂwa, 5H3H, 5H28HIsX 06 AI3AIC, & [—h 5wk
B X OCREHOEHEZ100 (ERET2 g) FOERINL, BEbHicufisy, A%/ 1%
FAAC§90° CC18EREHIH Uico THHVBIRIREARTEe= —~ 7 VTR L, X bk —F 1%
EFE R, % 5 ml OFIKIBAICIED Lice & DIKIBHKIC2. 5% DIER/INF 2207
FTohi, 2WlA — % VRIS, WIRCEDCT > OB 1T 2 7,
fe e, TAA®O.1 3 X0 20pm HHZ DWW T HJEIRAIRZ TV, TAA X )8
A &R 3 BB A O HELSIMEWER O T AAJREZHEE L, 5127055
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Fig.27. Histograms of acid fraction of ether extracts obtained from the
terminal parts of normal and disordered shoots of Nijisseiki pear.

2. & R

7R R X o, B E X CRER QLM s B {BEWE s X O ERE
PRI E 2 Mol U 7855003, 27k RnT &k h Tdh 5,

FNI XD E, BEEORENELARMCERD LR VETH S 5 F 5 gy, EH
s X U %h&%LJﬁO7~O9®“AV¢fﬁL%ﬂ#~®%h,%®ﬁﬁ£ﬁﬁ@
139 B2 B 0 F DOIE S, IEERICIE, RE 0~0. 2080 4 B{REWE, RE 0.9~1. 0D
T AR E D T M 3R B, BT, RE 0.3~0. 4D H I A BRI E 234
PTITRD LN,

RHBEOREAE DA RO LR AN cH 5 6 HI9R T, IEFHETE, 5A 5 08

BT, RE 0.7~0. 9D DA FAREWE O BN 5720 ¢, ki & A EF
LT%@%G)uNW/fnﬁﬁﬂﬁTﬂi, 5H 5 BizH~T, RE 0.7~0. 9DFR 5 O IREWE 23 7
<7 b, RE 0.3~0. 435 3 C0. 9~1. 005 ORI A 23 2575 D BN L TV 5 o % L CTAxtkiny
7T, BEHEETRC T, WH T REME D7 < THMIE R % 0,
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i‘/—:y /“7"):'”}3:114[5)% J:OT, J—-E

081 Wk X CREH ORI BT 5
o —F U vEREPHIE LRI, %%
- Normal iRk kb chs,
§“6 / IF 5 HEEO 4 A23AICIE, ERR
= x\\\\\\ GE) BXOCRFEH GO &b, F
= ok X (¢ —F Y VERIEDLDTRL, BMRA
5 Disordered * T ERES LR LTS, 5A 8 FIC
° v, BREBCTI, PRI F R R
2 0of x EERD BT WA, ERRIT R
Tﬁ—#y/ﬁﬁﬁ%bbfﬁv 5
H23Riciy, BERCIATEDRLE
R R ” s BPIRIICED BB X 5 178 B
‘ Apr. _ May _ _ o Jun T DB, F—F TV EEIH DR
iR Diference I duxih conlent n e g paeolS L, I OBROE
shoots of Nijisseiki pear. D—BEHF I o> T\Wh, 6 B13HIC

1%, EFHEBIOCERERE HITHoR
WA TERMUT LT 52Y, IEFERIERTEICH TS M EE S E
#2868 TAA, 2~NLYr, TIBAKLU BI9S OAEHREEEORELECRETHE
B REORAHOMER LEELRBREA LT 50T, HOLRWHE VDL TYS
4/+—»MW(IAA)$;UJ&VUV,IAAa%oh¢M%ﬁ?éz3,5~bu
z— VEEENE (T1IBA), BIUHOEEMHAC H25 N-dimethylamino succinamic
acid (B995) % ic il U750, BEEORFAREIFTEL
L. MEEsICHE
WMRCHEBISHIC S W, AT HRENZES | U CRE S8 CE 2 7- o O E=8 0dul
Wiz UG, W% 2FEEHO 7 AREeD 8 Afaics ¢, 1T AADIOk X O 50ppm,
TV Y D203 X O100ppmik, T I BA D103 X U0B0ppmi%, 35X OYB995 D1, 00035 X

Table 24, Effects of treatments of IAA, GA, TIBA and B995 on the shoot
growth and the development of disordered shoots in Nijisseiki pears

Treatment No, of shoots Length of shoots dii\(l)?r;i e(;fa d %)
10ppm 12 135 cm 11 (92)

LAA { ” 12 128 (92
” 12 142 11 (92)

100 ” 12 153 12 (100)

” 11 155 10 (9D

TI?BA{ ” 1 160 10 (91)
1,000 # 11 119 4 (36)

B995 {5 000 ~ 11 108 0 (0
Control 12 139 11 92)

1) Many buds of terminal part died by the treatment,



372 EMASRF I 45545 (1967)
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ERE DL FAEL AP DO, LMEOFERMIEL TR Lok b D0 &7
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BGOERICI TAARRHRRCDHD, 77 = VXU CONEMETHL LR+ T
VILEREDOEEWETHDHEVIOIWMESRDH DY, Fl b A xF R IR0 ) U pEDL R
PRET L EVHSWED HHLEBI D, LT T DB OV TN D O TEES)
RaERL THIZ,

1L Mkt X O hk

EEL, ARDOEEBUEL T2, Table 25. Basal composition of nutrient
solution used in the growth test

Tibhb, BEROEV A OREL % 7k of leaf disks of Nijisseiki pear
LA ERE BT H L ST OLA?cmz @AF"J CalNOyJgedHT,0 omerrererenns 15g
WV — 7 v FCHBIkE, EORMEZTIZ KCLeereererveminnesmnaisninreinens 0.25¢
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V) VB XCL AAZINX B A
~ by M Licot LG, Bfaeie (R
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AV, SEIRTE L. WM, ¥ %Y 7 AKX S ACTHBRICEEST, ThEtlEoT
B L CEHBEEEY L,

F72, PLHOF —F ¥ vERBZIE LBV RO T, B R X O RE
O 2T L, £ ORI R B L 22iR, s K ORTRCESFE MG AR % n & 7 il 2 v
T, [ERA e v OBER QLR AT D7 TN DIREE Y, BRI 1 md s
B BT ORB OE R TR L7
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Table 26. Growth of shoots and development of disordered shoots in Nijisseiki
pears planted in open and glass-house
- P No. of No. of ! No. of
No. of Lsir(l)%glsl i?lf disordered I;E;é%tlsl ii;’lf.disordered Ié%%%?sl i?lf disordered
shoots Ist year in 2nd ge'u ond year in 3rd }ofear 3rd year in 4th Zear
; % %) (%)
Open 23 92 cm 1 (4 E 129 ecm | 21 (91) 113 cm | 23 (100)
Glass— | )
honse 23 109 0 0y | 177 0 (0) | 153 0 (0
i%,£+mwﬁﬂh;ow7A$w<3/Hﬂt SRS X O R 05
LR RIS, BB2TRICTR T LB D Th D, Tibh, FATIEIERIIE VTS, FAEL
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pear planted in open and glass-house,
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TR L TS Lok
ZF L CThTric

Development of normal shoots from the disordered trees of Nijisseiki

The first year

The second year

The third year

No. of No. of No. of No. of No. of No. of
normal (%) |disordered |normal (%) |disordered [normal (%) |disordered
shoots shoots (%) shoots shoots (%) shoots shoots (%)
Open 0( 0)i 33 (100 1(1L4)} 70 (98.6) 3(3.3)] 8 (96.7)
Glass—house 1(2.9) ] 34 (97.1) | 36 (55.4) | 29 (44.6) | 73 (90.1) | 8 ( 9.9
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Fig.81. Spectral transmittance of cover materials used in the experiment.
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Table 28. Effects of various cover treatments on transmittance of ultraviolet,
intensity of illumination, air temperature, and shoot growth and
development of disordered shoots in Nijisseiki pears

Cover Traps- v Index of Difflelrence No. of [Shoot length] dIi\;g'rd(g‘ ed
treatment rélflt%{/}% illumination %ﬁggiﬁﬁ;};ﬁ shoots in 2nd year in 3rd (3;/:%1‘
Filon 0 % 66 —0.2°C 12 158cm| 00
Shade of trees — 8~27 —2.2 15 133 1(7D
Oil paper 0 44 2.6 13 144 3 (23

Black (Single 48 52 —-0.9 10 139 6 (60)

cheese

cloth  |Double 23 27 —1.5 13 135 7 (54)
Vinyl 53 79 P 2.9 12 147 8 (67)
Polyethylene 54 88 2.7 14 142 12 (75)
Control 100 100 — 16 136 11 (69)

DTansmittance in 300mp measured by spectrophotometer,
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Table 29, Effects of various cover treatments on transmittance of ultraviolet,
intensity of illumination, air temperature, and the development of
normal shoots from the disordered trees of Nijisseiki pear

5 Differ-
Trans- [Index of : g}me The 1st year The 2nd year | The 3rd year
Cover in No. of . No. of
mittancelillumi- jtemper- No. of dNo' of EIOOZH?;I dis- }j(?fnfzfl dis-
treatment ature | normal 1S<§1 ed t hloots ordered shoots ordered
of UV | nation| from shoots Of elte s ” | shoots | ° shoots
control SR Ll ol Gl (%)
% °C
Glass 0 80 0.1 0 12 | 15 (44)| 19 (56) 30 (83)] 6 (17)
Filon 0 66 | —0.2 0 35 | 13 (23)| 43 (77)| 26 (32) 56 (68)
Black {Single 48 49| —1.2 0 151 1 (330 (97) 3 (7)) 37 (93)
cheese
cloth (Double 23 251 —2.0 0 14| 2 ( 8) 24 (92)] 4 (11); 33 (89)
Vinyl 53 75 1.5 0 33| 8 ( 6) 51 (94) 6 ( 6) 66 (92)
Control 100 100 — 0 291 1 ( 2)] 54 (98) 3 (4)79 (96)

1 Transmittance in 300 mp measured by spectrophotometer,
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Table 30. Effect of defoliation of the upper part of shoots on the development
of disordered shoots in the following season in Nijisseiki pears

Date of defoliation No. of shoots Length of shoots gic;'o r(ZIfere d (%
Aug. 5 14 128 cm 6 (43)
Aug. 15 16 135 9 (56)
Aug. 25 16 131 8 (50)
Sept. 5 16 136 10 (63)
Control 15 138 12 (80)
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Table 31. Relation between the
content of polyphenol in the
top leaf of long shoots and
the development of abnormal
leaves from the shoots in the
following season in Nijisseiki

10 20 30
Node nomber
Fig. 32, Difference in polyphenol content
in normal and abnormal leaves of
Nijisseiki pear by Lindner’s test.
(The higher the absorbance, the
higher the content of polyphenol,)

pears
ﬁvDevelopment of
abnormal leaves Absorbance”
in the following |. - -
season in Lindner’s test
Severe 0.308
Mild “0.267
None (Normal) 0. 200
0.1 0. 086
L.S.D. 0.05 0,103
0.01 0.136

1) The higher the absorbance,
the higher the content of
polyphenol.,
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Table 32. Relative velocity of sedimentation in suspensoid obtained
from leaves of Nijisseiki pear

pH 2.2 24 26 2.8 30 32 34 3.6
Normal leaves - — + H - s +
Abnormal leaves — +H + + - — —

Leave;]?l a(;fl tse}_fclzg?slal part ofD B n 1t n N X _ _
e I T
v R S S S

1) The abnormal leaves developed from the terminal part of main shoots in the
following year,
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Table 33. Relative degree of staining in sections of normal and disordered buds
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Studies on “Tjoyo” (Abnormal Leaves) Developed in
a Certain Training system of Nijisseiki Pears

By Katsumi Kumasniro

Laboratory of Pomology, Fac. Agric,, Shinshu Univ,
Summary

1. In the Ina district of Nagano Prefecture, Nijisseiki pear trees usually
develop abnormal leaves (so-called Ijoyo) when their terminal shoots are left to
grow vigorously about two years afetr planting without being cut back in Momo-
zawa’s training system. Once the abncermal leaves develop, they also appear
successively in the following years. The growth and vield of the disordered trees
are considerably reduced. The disorder develops also in the other districts when
Nijisseikj pear trees are grown in the same training system. The purpose of
this experiment is to study the symptoms, processes or causes of development,
and treatments or control measures of the disorder.

2. The abnormal leaves are glabrous, narrow, thick and brittle, showing a
mosaic mottling. They have one or two more cell layers than the normals,
namely, one or two more epidermis-like layers in the light green part and one
more palisade layer in the dark green part, though their conductive tissues and
number of chromosomes are normal. The distribution of abnormal leaves on a
disordered shoot is limited to a range of from the middle to the upper parts,
and several normal leaves exist on the basal part. The disordered shoots are
somewhat stunted and of faint russet stripes. The fruits which bear on them
are inferior in the transverse growth, the skin of which partially lacking dots
and often having irregular stripes on the surface though the dessert quality of
which being generally normal. )

3. The longer the shoot growth more than 115 c¢cm on an average, the higher
the percentage of disordered shoots which sprout newly in the following year.
The location of buds which would develop the disordered shoots in the following
year is restricted to the top of the vigorous shoots. Therefore, it is recommended
for the growers to cut back the vigorous shoots at their tops during the dormant
period.

4. In any variety other than Nijisseiki, none of abnormal leaves develop
even when the shoots grow vigorously under Momozawa’'s training system. The
development of the disorder in the Nijisseiki pear trees has no connection with

an individuality of mother tree of scions, or with a variety of stocks and

Jour. Fac, Agric., Shinshu Univ, Vol. 4 No, 4 Dec., 1967
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interstocks.

5. Even when the sap of abnormal leaves is inoculated to normal leaves of
the same variety or other species, none of abnormal symptoms appear on the
treated leaves. When the scions taken from the disordered shoots are top-grafted
on the normal shoots, the newly sprouted shoots from the scions in the following
year are all disordered, while those from the interstocks are all normal. On the
contrary, when the scions taken from the normal shoots are top-grafted on the
disordered shoots, the newly sprouted shoots from the scions in the following
year are all normal, while those from the interstocks are all disordered. The
newly sprouted shoots from the disordered scion are all disordered at least for
three years successively, but, thereafter, normal shoots will sprout occasionally
from the old parts of the scion. The hybrid progeny of the disordered Nijisseiki
pear trees never shows any abnormal symptom.

6. By leaf analysis of the vigorous shoots from the tops of which the dis-
ordered shoots are expected to grow, it is evident that leaves at their terminal
part contain more N, P, Mg, Mn and Zn, and less K and Ca than those at
their middle part. Furthermore, the abnormal leaves contain less N, K, Ca,
Mg, Fe, Mn, Zn and B, and more P than the normal leaves on the same tree.
However, no deep relationship can be found between either application of N, P,
K, Zn or B and the development of the disorder. Only when slag which contains
lime, silica, magnesia and many other trace elements is applied, the develop-
ment of the abnormal leaves seems to be slightly reduced.

7. Auxin content is lower in the terminal part of the disordered shoots than
in that of the normal shoots, the difference being greatest in late May when
abnormal leaves begin to appear on the disordered shoots. Sprays of IAA, GA
or TIBA to the vigorous shoots have no influence on the development of the
disordered shoots in the following year. Sprays of B995 to the vigoros shoots
retard geartly their growth, which result to be very effective to reduce the
development of the disordered shoots from their tops in the following year.

8. When the normal Nijisseiki pear trees are grown in a glass-house, none
of abnormal leaves develop regardless of the training system, and when the
disordered Nijisseiki pear trees are transplanted in a glass-house, their restoration
is much promoted. Otherwise, covering them with the Filon (plastics with glass-
fiber) or oil paper gives a similar effect to them, while covering them with black
cheese cloth, vinyl film or polyethylene film never produces the same result.
These facts suggest that the development of the disorder might be closely related
to the radiation of ultraviolet shorter than 310 mg which can not pass through a
glass, Filon and oil paper. Defoliation of the vigorous shoots at their tops in
summer when is the season of the strongest radiation of ultraviolet reduces the
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development of the disorder in the following year.

9. The abnormal leaves on the disordered shoots contain polyphenol more
abundantly than the normal leaves on the same shoots or the normal ones. The
terminal leaves of the vigorous shoots contain polyphenol more quantitatively
than those of shoots of normal vigor. The isoelectric point of suspension of the
terminal leaves of the vigorous shoots is comparatively low as same as that of
the abnormal leaves on the disordered shoots.



