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Studies on the Mulberry Graftages.

II. Optimum Season for Mulberry Graftage Harvesting in Autumn.

Won Chu Lee*, Young Cheol Choi*, Kwang Young Kim, Ki Seok Kim, Rack Sang Kim,
Jin Gil Kim, Han Joon Kim, Kap Do Ryu, Jong Han Lee and Byung Hwa Lim.
*Sericultural Experiment Station, R.D.A., Suwon, Korea. Provincial Sericultural Experiment Station.

Summary

Experiments were conducted to investigate the optimum season for mulberry graftages
harvesting before the period of natural leaf fall in autumn. Harvesting season was examined
at 10 days intervals from September 30 to November 20, 1985 and 1986, at nine sites in eight
provinces. The results were:

1. Diameter of graftages increased until October 30.

2, Early harvest of graftages decreased survived rate, number of shoots, and total shoot length
the next spring. The October 30 harvest yielded the best growth the following spring.

3. Harvests after October 20 allowed for good survial of mulberry shoots and sprouting the
following spring.

4. Total N and P in plants increased with late harvests, K decreased, and Ca content was not
affected by harvest date.

5. Total N, P, and Ca were higher in stem cortex than root bark, while K appeared to be
equally distributed between root and shoot bark.
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Table 1. Date of the first frost and leaf fall in

1986.

Place First frost ’ Leaf faﬁmw
Jangsong Oct. 27 ‘ Oct. 31
Chonju Oct. 27 i Nov. 3
Sangju Oct. 31 i Oct. 31
Chungju Oct, 17 ‘ Oct. 28
Suwon Oct. 19 ! Nov. 3
Yangpyon Oct. 27 \’ Nov. 5
Chunchon Oct. 27 } —
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Table 2. Diameter of graftages(cm)

Graftages harvesting date
Year Place
Sep. 30 Oct. 10 Oct. 20 Oct. 30 Nov. 10 Nov. 20
1985 Jangsong Lo12 1.4 1.5 W 1.3 1.4
Chonju 1.24 1.14 1.13 1.24 1.33 —
Chinju 0.91 1.05 0.97 1.01 1.05 1.09
Sangiju 1.14 1.18 1.17 1.24 1.43 1.33
Poun 1.02 0.93 1.00 1.09 1.00 —
Suwon 1.51 1.38 1.24 1.51 1.41 —
Yangyong 1.17 1.26 1.3 1.21 1.06 1.36
Chunchon 1.22 1.34 1.15 1.39 1.37 1.52
Average 1.18 121 1.18 129 L2 —
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1986 Jangsong 1.18 1.17 1.18 1.29 1.07 1.26
Chonju 1.15 1.12 1.18 1.33 0.87 0.93

Chinju 1.16 1.28 1.49 1.68 1.59 1.63

Sangju 1.25 1.18 1.05 1.18 1.15 1.13

Kongju 0.93 1.07 1.18 1.28 1.20 0.98

Chungju 0.96 1,08 1.12 1.21 1.13 1.31

Suwon 1.21 1.26 1.28 1.18 1.32 1.23

Yangpyong 1.23 1.21 1.23 1.43 1.44 1.16

Chunchon 0.98 0.97 1.07 1.08 1.09 1.14

| Average iz | s | o1 | nw | 1z ] 1.19

i {
I 2 years Averageg 1.15 ! 1.19 l 1.19 \ 1.29 I 1.23 —
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Table 3. Survival percentage of graftages in the following spring(%)

har‘gggf}sgejm Sep. 30 Oct. 10 Cet. 20 Oct. 30 | Nov. 10 | Nov. 20
Year ; ‘
Observing date? Ist | 2nd | 1st l 2nd | Ist | 2nd | 1st 2nd | lst | 2nd | 1st | 2nd
1985* | Jangsong 42.5| 70.0 97.5/ 100.0| 100.0| 100.0/ 100.0| 100.0 100.0' 100.0 —| —
Chonju 92.5| 95.0/ 75.0, 92.5| 97.5| 95.0 100.0 100.0| 100.0 100.0, —| —
Chinju 85.0] 85.0| 100.0 100.0| 100.0{ 97.5 100.0] 100.0 100.0 100.0] 100.0| 100.0
{
Sangju 1000 100.0/ 100.0/ 100.0 100.0) 100.0 100.0; 100.0 100.0, 100.0 —  —
Poun 53.3 56.7| 66.7) 66.7 95.0 95.0 97.5 100.0, 100.0. 94.9 —| —
Suwon 87.5) 85.0/ 100.0| 100.0/ 100.0, 100.0| 100.0| 100.0| 90.0] 90.0 —| —
Yangpyong 100. 0| 100.0| 100.0| 100.0, 100.0: 100.0] 100.0 100.0| 100.0| 100.0| 100.0| 100.0
Chunchon 9.0 95.0 87.5 87.5/100.0 92.5/ 97.5| 97.5 100.0| 100.0{ 9.0 92.5
Average | s2.0 5.8 915 93.0] 9.8 or.5 99.4 997 9.0 9.0 | -
1986** | Jangsong 99..0] 100. 0| 100.0| 100.0/ 100.0 100.0| 100.0} 100.0 100.0| 100.0| 100.0 100.0
N ] |
Chonju 100. 0| 100. 0| 100.0] 100.0 100.0 100.0| 100.0| 100.0 100.0, 100.0| 100.0, 100.0
| Chinju 100.0{ 97.5| 100.0| 100.0 100.0 100.0] 100.0| 100.0 100.0, 100.0| 100.0] 97.5
| Sangju 100. 0| 100.0{ 100.0| 100.0 100.0| 100.0] 100.0| 100.0 100.0| 100.0| 100.0 100.0
| Kongiu 85.0| 85.0| 98.0] 98.0 100.0| 98.0| 100.0| 100.0 100.0| 100.0| 100.0| 100.0
| Chungju 85.0 85.0| 100.0] 100.0 100.0{ 100.0| 98.0 98.0/ 93.0f 93.0| 100.0 100.0
| Suwon 100.0] 94.7| 97.4] 97.4 97.4] 94.7] 94.7| 100.0 97.4 o7.4 97.4 97.4
| Yangpyong 100.0) 1000, 100.0/ 100.0 100.0| 100.0{ 100.0| 100.0 100.0 100.0; 100.0[ 100.0
| Chunchon 98.0] 87.5, 98.0] 100.0 100.0| 100.0 100.0[ 100.0 98.0, 9.0 98.0 100.0
" Average 9.3 94.4] 99.3 99.5) 99.7] 99.2[ 99.2} 99.8] 98.7] 98.4| 9.2 99.1
2 years average | 89.2 8.1 95.4 96.3 98.8 94.8| 99.3] 99.8‘ 98.4] 9.2 - -

1) Observing date : *Mid-May and Mid-June in 1986.
**Mid-June and Mid-July in 1987.



Table 4. Number of shoot per tree grown in the following spring

Graltages

harvesting date Sep. 30 [ Oct. 10 | Oct. 20 Oct. 30 Nov. 10 | Nov. 20
Year = T R — !“‘ e | e R
Observing date 1st ‘ 2nd l Ist ’ 2nd I st ] 2nd J 1st ' 2nd | 1st | 2nd | 1st ’ ond
1985 ' Jangsong L8 1.9; 3.5‘ 3.5/ 5.3 4.9; 5.5 5.1 51 47 4.8 4.6
Chonju 2.2 29 22 25 29 32 45 4.6 3.8 3.9 —{ —
Chinju 7 1d osal 29 37 a2 a8 43 43 4q 4.4 4.0
Sangju 2.8 2.8 3.0 3.0 3.0 3. o{ 3.00 3.0 3.0 3.0 3.1 3.1
' Poun 1.6] L7 L8 L8 22 22 27 28 27 81 - -
' Suwon l.of 1.8 3.2 29 32 32 35 30 26 226 — —
' Yanpyong 13 38 a8 37 51 38 40 36 50 41 42 3.7
| Chunchon 2.1 1.8‘ 2.9 23 27 24 27 25 s 21 22 L6
| Average ‘ 2.3‘ 2.3[ 3.1‘ 2.8 3.5’ 3.2 3.8i ”5.6’ 3.6[ 3.4 *J —
1986 | Jangsong 2.6 2.2 3.3 2.8 3.1 28 2.8 2.7i 2.8 2.5 3.5} 3.1
Chonju 3. o" 3. oi 28 2.8 31 31 31 31 25 25 28 28
Chinju 3.9 8.9 45 39 41 37 44 38 44 38 38 31
Sangju 40 3.9 38 33 41 39 35 3 o 36 51 3.4 33
Kongju 2.6 25 3.1 3.0 3.5 33 38 3.8 3.6 35 35 3.2
Chungiju 24 23 3.0 25 28 27 31 26 2 9 2.8 31 29
Suwon 29 24 41 31 42 28 41 27 38 31 34 29
Yangpyon 3. 3i 3.2 3.5 3.4 41 40 4 oi 3.90 3.6 3.5 44 4.3
Chunchon 5.1 4.6 5.4 54 63 62 63 59 57 57 58 5.5
Average | 33 31 37 33 39 36 39 35 36 33 37 24
| 2 years average | 2.8 2.7 3.4 3.1 37 3.4 39 3.6 3 6 3.4 -
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Table 5. Total length of shoot per tree grown after planting. (cm)

Graftages

ear _harvesting date Sep. 30 Oct. 10 Oct. 20 ) Oct, 737(7)”7 __I\,IEY;,,& ‘1\/1?17“._2‘0~ )
Observing date 1st ‘ 2nd | 1st { 2nd | 1st ' 2nd | 1st ‘ 2nd | Ist l 2nd | 1st ’ 2nd

1985 | Jangsong 22.4] 41.4 47.9 83.0] 51.3 89.5' 67.0 108.3 61.0 100.5" 59.3| 111.3
| Choniju 15.0 42.0{ 11.5 35.0 14.8 39.3‘l 58.8, 99.2| 47.4 8.2 — =
Chinju 20.3 56.9 49.7,125.00 32.5 9.6 42.7 117.§ 61.0 140.0 60.1| 133.4
Sangju 14.4 o7.10 14.9 122.4 17.8 117.1) 17.9l 122.3) 16.8, 132.0% 18.2] 128.8

Poun 16.5 46.8 18.8 6L7 25.6 66.7‘ 37.1‘ 106.7) 44.7 9.6 —| —
Suwon 2.7 83.5 50.8 139.5 415 130.5 644 147.9 50.3 134.41 i —
Yangpyong 38.8 106.0 38.1/100.7 35.5 84.4 39.7\ 121.4 349 111.3 39.0 133.5
Chunchon 22.1 55.1' 41.6, 79.5 45.6 94.0) 49.2] 99.8 44.4 9.3 34.0 70.0

| Average | 22.5[ 66.o| 34.2] 93.4) 3.1 89.6, a s s uzg - —
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1986

26.0

32.0)

Jangsong 46.0 62.0 31.0; 61.0| 37.0 76.0 33.0 64.0 43.0] 83.0
Chonju 50.4| 86.3 50.7 80.5 66.2 105.9 69.0116.9 30.5 60.2 54.2 91.8
Chinju 5.1 143.4 57.3 152.0) 47.8 135.01 57.6 163.3 62.8 167.3 52.8 141.0
Sangju 152.4] 282.0 123.0 249.9] 126.1 247.9] 106.7| 212.8 101.5| 199.1| 124.0| 241.0
Kongiju 30.0| 80.0| 32.0, 90.0] 33.0 92.0| 40.0 120.0/ 39.0| 110.0, 37.0} 115.0
Chungiu 31.6| 63.3 42.5| 79.4] 44.9 78.9 57.1| 103.9| 57.7] 96.9 70.1 110.0
Suwon 47.6/ 112.3 76.9 152.3| 74.7) 153.9 70.2 142.8 76.3 157.5| 77.2] 163.9
Yangpyon 48.7| 83.4] 50.5| 79.5| 59.8 108.1 71.4 116.9 75.4 125.9 71.9 121.5
Chunchon 67.1 178.6) 74.3 228.0 65.9 227.9 74.4 217.0 69.9 208.3 72.6 203.5
Average 56.4{ 119.51 5.5 130.4 61.0 125.3| 64.8] 140.0] 60.6] 132.1] 67.0] 141.3
2 years average | 3.5 92.8 47.1 111.9‘ 47.1) 107.5) 56.0) 127.7] 52.9 122.1] —] —
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Fig. 1. Seasonal change of total nitrogen content in mulberry organs.
A @ Half upper part of stem bark.
x : Half lower part of stem bark.

O : Root bark.



b0,
h REES (RIS Kan
.
?:7‘_%’4,5\:
-,
Ol b b e b b I,_. [T T
. 30p
Al I Sang e [ chin .
"
R !
. ‘\ /,'/ r
! W/
/
[ V S ST
[ .- o =5 —_\2/\.
8 A S U, ' e

Siwn Thuar 2 fangs naa

b .%r N
B -

| e
: |

B e L

P R DN

£3000,00 0022 0TGN

Fig. 2. Seasonal change of phosphorus content in mulberry organs.
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Fig. 3. Seasonal changes of potassium coatent in mulberry organs.
A @ Half upper part of stem bark.
X . Half lower part of stem bark,
O : Root bark.
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Fig. 4. Seasonal change of calsium content in mulberry organs.
At Half upper part of stem bark.
x : Half lower part of stem bark.

O : Root bark.
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