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Studies on the Cause and Control for Non-sprouting Bud in the
Utility Reclaimed Hill Side Mulberry Field.

Keun Sup Ryu

Seoul Municipal College of Industry

SUMMARY

These studies are conducted to find out inducing factors for the non-sprouting bud which

appears in the utility reclaimed hill mulberry field and to establish control method for it

since 1971.

The results are as follows:

1. In spring, winter bud does not germinate at all on the top of branches or does wither

suddenly after or during its gemination., Necrosis and browning are appeared in cortex and

phloem of non-sprouting bud branch.

In autumn, the deterioration of leaves, the abnormal leaves on the top of branch, and

browning of veins or petioles are also observed.

2. The soil of non-sprouting bud mulberry field were found to be sand loem derived

from granite rocks.

The sub soil of it was very poor in development of root system because it had hard soil

and lower pore space ratio.

Especially, the sub soil to bring about severe non-sprouting bud had been easily appeared

with deficiency of moisture content because of high density solid.

3. Content of soil moisture was significantly lower in the severe non-sprouting bud soil

than in the healthy field.

The sub soil of the healthy field contained proper moisture content. On the other hand,

the sub soil of the severe non-sprouting bud field contained almost critical moisture content

for wilting.

4. The depth of available soil was shallow in the non-sprouting bud than in the healthy
field. The more rate of the non-sprouting bud was severe, the more available soil depth.

was sallow.

5. Available boron content in soil was affected by moisture content in soil. There was.
lower moisture content in the non-sprouting bud field than that in healthy field during 5,.

June to 5, September.



6. There was no significant correlation between soil pH and available boron content. On

-the other hand, the correlation of the content of organic matter and available boron content

.appeared to be highly positive significance.

7. The quantity of boron was significantly contained more in healthy mulberry field
0. 34~0. 43ppm) than in non-sprouting bud field (0. 10~0.28ppm).

8. Boron content in leaves and barks was significantly lower in the non-sprouting bud

trees than in healthy trees.

9. The symptom of non-sprouting bud induced from boron free sand culture was similar

with that arised in the non-sprouing bud field.

10. The rate of non-sprouting bud was high by the increased application of lime.

Considering the facts mentioned the above, author may conclude that the non-sprouting
bud of mulberry tree is caused by boron deficiency, but also it is affected by the parent

rocks, organic matter, soil moisture content and lime application.

11. The non-sprouting bud may be completly controlled by the application of 6~9kg

borax per 10a mulberry fild twice a year in spring and summer.
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Table 1 . Symptom of damaged mulberry trees

Mulberry ‘ Spring { Autumn Growth
(DNon-Sprouting ((DDeterioration of
bud on the top | leaves
Damage of branch poor
@Death of ger- |@Abnornal of top
mination bud leaves
@Necrosis and [@Browning of
browning of veins and
internal bark, | petioles
cortex and
phloem
Healthy normal normal good
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Fig. 1. Mulberry trees of non-sprouting bud.
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Fig 2. Necrosis and browning of internal bark
and xylem (Left: Xylem and bark of
non-sprouting bud. Right; Xylem and
bark of healthy)
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Fig 3. Necrosis of internal bark and phloem.
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Table 2. Physical properties in soil of non-sprouting bud mulberry field.
B —= v Q
Ss;e;(x)tn}’_ " Particle(ii/ze d)isto}ibution } g § 3 phase % l\fgizgggn % gz\, g%
Sbrout- (fmzqn i % Z |volume[ volume| volume 88 |
ing of soil } “ - z3 § o of 1/10[1/3 | 15 EO g =
bud VCS| €S | MS | FS [st' silt Jclayiw S| o (kg | & ftmfatmppem | S8 | 3
| surface | ] | ! | I ] | !
e 20.014.514.110.9) 7.525.4) 6.7 SL54.8 45.2 9.5 45.328.720.1 5.9) 8.0
Severe i r ] - [ l T )b_15"’25'
sub soil 21.919. 116.3)11.8] 7.0120.2| 3.7 S.Alsr.6| 62.4] 9.6 28.0p2.619.3 4.5/ 5.5
1 | Suriace 90, 016.117.8[11.7) 7.520.211.4) S.L53.6  46.4) 13.4] 40.2p3.819.6 7.2:10.9) ]
Slight ( < 30~60
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e 9173164122 7.213. 1138 L] 482l 11d 0.023.307.7 7.7 9.2, |
Healthy, - | — ] I I )a~ 60~90-
| sub soill17. 519.317.612.7 7.217.2 0.0 S.Lss.6| 46.3 14.1 30.620.717.8 6.211.5" |

note: A. Surface soil; 5~20cm
B. sub. soil; 30~50cm

C.

D.

the 5% level.
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a,b indicate Duncan’s new multiple-range test
The same letters indicate Duncan’s multiple range groupings which do not differ significantly at
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Fig. 4. Relation between boron content and moisture content with the laps of time
of non-sprouting bnd mulberry field.
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Table. 3.

Chemical composition of non-sprouting bud mulberry field

. . . Exchngeable cation =l
SeYéanty tgf horxfzon g;%?glrm P,0s | CEC } m.e/100g) 1‘25&‘ Fe | Mn | Zn
RORPIE | S HiO| Mg, S |(ppm)) me/mg . Ca]MgINa l X {’tl'ci-lm§ gl(ppm)‘(ppm)[(ppm)‘ (ppm)
Matk
gg{face|4.s;o.o7) 225 5.05[1.280.310.140.282.01) 30.8 0.85 9.53 1.240.28)
Severe e ' b
Sub Soil| 0.70.10 10 4.150.230.110.080.230.650 15.6] 0.51 4.23 0.730.19
| J ; i | | i
Qurface| 5.2:0,42) 148 5.101.280.600.120.452.45 48.0 0.98| 8.86 1.150.28
Slight 1 b~ - , — T
® Sub Soil 5.00. 41 19]  4.800.280.140.060.230.811 16.9 0.72 2.01 0.600.22
i l i f | l t i ‘
Qurface | 5.6,'0.90) 324/ 5.502.630.450.210.393.68] 67.00 1.09 7.80 1.07}0.43)
Ith - 2~ a—
HealthY 1 sub soil] £.8)0-66 g 3.800.250.100.160.110.61) 16.0 0.5 3.62 0.840.34
N-§ S§* S *

note : A. ab,c indicate Duncan’s new multiple-range test
B. The same letters indicate Duncan’s multiple range groupings which do not differ significantly at the 5%

level.
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. Table 4. Inorganic composition in leaves and barks of non-Sprouting bud mulberry trees.

S . l| Leaves l Banks -
evarity of
non-Sb]:lrguting K | Ca Mg |Mn [ Fe | Zn | B | K | Ca [Mg [Mn | Fe | Zn [ B
% | % | % |ppm |ppm |ppm |ppm | % % % | ppm | ppm | ppm | ppm
Svere 1.14] 1,428/ 6.301] 115 125) 35| 3.1 0.86/ 1,667 0.358 121 112] 24.2] 5.8
Medium 2.06 1,670 0.541] 120, 141 62| 11.6] 0.78 1,563 0.281] 98 113 19.4 10.2
Healthy 1.34) 2,312 0.382 108| 137] 53 27.2 0.82 1,899 0.295 102| 94 21.5 15.5.
| NS NS |Ns|NS|Ns|Ns|s|Ns|Ns|NS|Ns|NS|Ns |
L.S.D1%=7.82 L.S.D1%=2.78
L.S.D5%=4.70 L.S.D5%=4. 60"
Fqol A BEsle) 2ol K, Ca, Mg, Mn, Fe, Zn, &
e E Y ER S2 BERRER v mtd:
fHj3e Bo)A ggoy WMESRL BHERBEE =
HA4 HES £ Yz g B #Re WESE
< BERBRE 3. lppm, FEFAE G 11, 6ppm,
20| 27.2ppm 2 24 BWHEARREEMY FAH HEE losr
Eugdond, EEAY WREGEE BERRE 5.8 0 Wet With B
ppm, BB 10. 2ppm, #2201 15.5ppm, 24 o S
EA) WEREES A9 2o BERREEA ol sl /°/A Wt Wit
Ede £5 nolx dd. o
£Rs) BREED 994 BERAMS 3i~iLe T

pom3} B2 27.2ppm & WEEVS) FET BER
BEES) WESE 6.0~10.3ppm, E2HES WS
£ 24'8ppm 3} ¥ 5% SRWEI G2, KBRS W
A8 914 BFREES 5.8~10.20pm, E2E)
15.5ppm & 7R HIECY 7 WeT &4 10.7~12.2ppm,
25.1~26.9ppm .o} MY H& S BHE] 9.

Z8 ik WERSECE HEQ EHWY 4~
lippm 3tE w1 $ ¥ 28 SREEzdz 24 Yo

O. REFRBEY tHkSEEY BE

FHAA Ve dE WMERSC K% BERA s
BHY BEC THASEES S04 KA A &£
HAE I KSEECl BEpzEREd YAe g T £
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WES REEHES P s1.8%2A HE M
R

o[ 2 & HRE TN BE-BPEIA = B
FBZEe] HehiN A v R-TDEC A = Wik
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Table 5. Effects of borax application related to moisture content on the boron centent in
leaves and soil.
Leaves
Treatment l Boron Soil
K Ca Mg Fe Mn | Zn To -
p | middle | bottom
leaves [leaves l leaves \ mean
. % %| % ppm ppm| ppm | ppm|  ppm
Wet soil with Borax 1.65 1.44] 0.22 78 233 31 43.2[ 47.8 52.0 47.7 0.70
Wet soil without Borax 1. 53‘ 1.38 0.15 65/ 243 38, 3.5 3.4 7.4 4.8 0.25
Dry soil with Borax 1. 77‘ 1.12| 0.27 84 194 31 31.2 38.9[ 57.2 45. 8| 0.65
Dry soil without Borax 1. 25 L. 310 0.24 52 186 31‘ 3.8\ 4.4( 7.1{ 4.95 0.28
L.S.D 5%=5.88 L.S.D 5%=0.35
L.S.D 1%=9.02 L.S.D 1%=0.53

Table 6. Effects of borax application related to soil moisture content on non-sprouting bud

mulberry in the following spring.

Top partof branch | MiHle pare | Botome mrt | o o | et o

Treatment U non-sprout- pon-sprout-
alBfc|pfwija[B|c|p|a|B]|c|p netud [ingbud

Wet Soil with Borax ul 3 10 2 | ! 13 5 12.8

Wet Soil without Borax 1 3 2 5 1 8 2 | 101l i1 37.5

Dry Soil with Borax 1 1 3 6 8 3 7‘ 1 37.9

Dry Soil without Borax 1 2 3 3 2l 4 2\ 4] 18 81.8
note: A—Death of winter bud S

B—Death of green winter bud
C—Death of germination
D—Normal germination
W-I—Winter injury

L.S.D 5%=14.43
L.8.D 1%=21.85
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Table 7. Effects of sort and amount :of limes .on the men-spreuting hud.

Percent of non-sprouting bud

\\ Rep l i Total ' ean

Treatment \ ! I . ! o M

«Ca 100ka/10a 18.2 31.3 2.4 72.9 24.3
Ca 300kg/10a 62.0 40.5 .£8.8 161.3 53.8
-Agri-Ca 300kg/10a - 23.4 47.7 32.3 103.4 34.5
Agri Ca 600kg/10g 54.2 60.1 49.1 163.4 54.5
Mg 100kg/10a 27.7 41.5 39.4 108.7 36.2
Mg 300kg/10a 59.3 68.9 76.6 204.8 68.3
iCheck 25.6 31.5 . 22.4 79.5 26.5

ERESZ B9 AHIK 300kg/102 E, BERIK 600
kg/10a' B, vkl Al obEK 300kg/10a 'S B
B WEERT FESA e agdAx 43
BBaKe00kg/102 € vk o FHEX 300kg/10a =
H% 68.2%, 54.5% 9 TBPEFHEE ey,

PIAE FKE BHSTS BERRESC) HepA B

EHGE RS TIFE A0 D )T KRE
KO HRHEE Be LWMANE BRE WG
4 pH7l 6L F dX2ts W% 3¢ dodl: Ao
Utz A FA—3 Ao|o], Reeve ®5) grigyerh |
WRES) BwmE MHBEA WEeRe WOAYx
T KRS A—3 HEaolstz ¢ 4 gl
F RRAA Sz ERE SBEPE BIA
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FBRE WA e HBEIAS BERENE
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SesEel Aol WEdA 2o
2) ¥% FREY ROSRS BETRESIY WEK
Purd BERABSS BRANE ERS #¥a
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L.S.D. 5%=16.1
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Table 8. Correlation between boren content, Ca/B and Mg/B ratio in leaves and barks,

and the-appearance of non-sprouting bud.

Barks

No.of percent of Leaves
‘ non-sprouting - '
trees ) Ca. Mg B Ca Mg B
bud 5| Gy | OB [ oy | Cam [ MeB | G | B | op | o/ | MuB
1 , 25.6 0.435 0.510] 9.4] 462.8 552.1 1,298  0.247 16.8/ 772.6! 147.0
2 29.0 0:520;" 0.623 11.6| 460.8) 541.7; 1,114 0.328 11.3] 985.8) 246.0
3 62.0 0.423: 0.301 3.1 1364.5] 970.9| 1,667 0.358 5.8, 2805.0| 617.2
4 36.6. 0.671 0.541- 11.6] 578.4) 466.3 1,563 0.282 10.1| 1547.5] 279.2
5 46.7 0.565; 0.429, 6.7/ 843.2] 640.3 1,987 0.243 7.4 268.8 328.2
6 39.8 0.400,  0.411 7.6 526.3, 540.7, 1,192 0.230 12.7] 938.5 181.6
7 22.4 0.370] 0.482 12.2| 303.2] 395.0, 1,282 0.256 13.0f 979.1 196.2
8 31.5 0.426] 0.523 11.7) 364.1; 447.0) 1,604 0.233)  11.1] 1445.0{ 202.9
9 59.3 0.513 0.624 10.1f 513. O{ 624.0{ 1,756! 0.275 7.7 228.00 357.1
10 41.9 0.8141 0.610 8.6, 934. Si 871.4, 1,630 0.234 12.5) 1304.0] 226.7
11 0 0.320; 0.483 26.4 121.2) 145.3] 1,480; 0.201 16.8/ 893.3] 119.1
12 0 0. 3211 0.282 27.2, 118.Q) 103.6) 1,899 0.295 15.5) 1225.1) 190.3
7 EZ3 &k ‘ #%
r=0.49 |r=0.48 |r=0.89| r=%* |r=0.88|r=0.17 | r=0.40 | r= *¥r=0.16{r=0.76
—0.82 I —0.98
70 r'
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60k~ 8 o
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Table 9. Effects of concentration of cultural solution and boron free saﬁd culture on the
non-sprouting bud of the following spring.

Top of branch Bottom of branch‘ No. of non- l percent of
Treatment sprouting | non-sprouting
A’B[ClD]W.I'AIB}c[D bud | bud
| | |
Standard concentration without B — 2) 31 ——' 5i 3 ~i ls 7j 14 66.7
! , i | :
Standard concentration with high U . !
content K and without B 1 5[ } 4‘ 2;‘ } 2 9i 14 609
Standard concentration with content | \ _\ .
Ca and without B 1 4? ‘ 5‘ 3 ‘ 3; 8= 16 61.9
[
Standard concentration with B ‘ —~\ ——‘ — 12] 4 2 —l —] 17} 6 17.2
|
g

Note : A --Death of winter bud
B -:Death of green winter bud
C---Death of germination
D --Normal germination
W.I.---Winter injury
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26Kkl 97.7%9 EEES Buhz B5T A% 2
& BRIYY. 8§18 HFWE WERSC ke BEF
TREES BEY YT 10a% 3~10kgs WHE
WEH 100%9 EfEe A%z HEde Aok
28z WREEA B 18 HROEY Bt
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Table 10.Effects of borax and ‘compos

WEBE 0.48ppm <24 HANRS F el
dgev HEEE RETSF 94

%o WmsEe AN 3.0ppm, WAL 26.0-
prme = HEMRT AESA Bt

KEY W%x4ES WA 5.8ppm, MBS 16.7°

ppm & 24 K ERAWMLS HESA Skt

t application on the sprouting bud.

Before application After application
Sum of ! 1972 1973
No. ofibranch peicent | percent percent [per-
Treatment |/ ¢.9) +£ I?:;_Csenfogf | 45 of non-| of +.g| of non- [cent of
r | B EB)'in lgu d r | 8 7(‘C)_sprout- recover | v | B 7(’D§ sprout- |recover-
(gB/ A) ing bud |(100- ing bud|(100-
. (C/B) | _C/B) (D/B) | D/B)-
© p,| Borax ® # B E E B & E & & B
3kg/10a 60| 351 28 283 311 85.8%| 0 18 18] 5.8% 94.2%| 0 8 8§ 2.6%/97.4%
i Borax
B: 6kg/10a 68| 415 65 325 390 94.0 0 26/ 26 6.7 93.3 0 o o 0 |[100
Borax .
B? 9kg /10a 65 344} 109] 190! 299 86.9 0 0 0 0 100 0 0 o0 0 | 100
Compost 73| 463 83| 358 441 95.3 57| 276| 333] 75.5 24.5 15 82 97| 22.0 [78.0
Bo| Check 60| 372 30| 324 354| 95.2 | 44) 255/ 299 87.3 | 12.7 | 25 245 270| 76.3 (23.7
' L.S.D. 5%=16.9 L.S.D. 5%=13.6

L.S.D. 1%=24.5 L.S.D. 1%=19.8.

Note : 7 : No. of branches with non-sprouting bud appeared more than half of each branch length.

B : No. of branches with non-sprouting bud appe

ared in less than half of each branch length.

Table 11. Effects of borax application on the boron content in soil, leaves and barks.

Soils Leaves Barks.
Treatment ~
I | I |mean| [ | 1 | l mean I | ’ | § , mean
i . ppm | ppm / ppm
Beforé application 0.27) 0.18° 0.27| 0.24) 2.5 3.3 3.3 3. 0’ 6.0 6.0/ 5.5 5.83
‘After application 0.38) 0.59 0.48| 0.48| 23.7| 26.3 zs.o‘ 2.0 17.4 14.6[ 15.0, 15.7
N.S S *F S #*
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