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Comparison of Leaf Productivity in Various Densities of
Plantation with Mulberry Saplings or Grafts

Ho Rak Kim, Gyoo Byung Sung, Sang Wook Lee and Soo Ho Lim
Sericultural Experiment Station. RDA Suwon, Korea

Abstract

Profitability was analysed in the fields of various planting densities from 1,666 trees/10a
to 4,166 with mulberry grafts or conventional saplings under the consideration of leaf yield
and quality. Leaf yield per tree decreased with the higher planting densities. Seasonal and
total leaf yield per area, however, increased by 20 to 63% as a mean for 3 years in the
densities of 2,083~4,166 trees per 10a than in the conventional density of 1,666 trees per
10a. The increase in leaf yield per area was not so high in the densities over 2,083. Leaf
yield in the sapling plots was a little higher than that in the graft plots. Topping of shoot
tip affected neither on the branch length nor on yield. Yield was higher in the planting
spacing with single raws than in that with double raws. Quality of leaves in the densities
from 2,083 to 3,333 trees per 10a was relatively good judged based on the results of the
pupation rate and cocoon yield and quality.
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Fig. 1. Seasonal changes of number and mean length
of branches on saplings and grafts treated with or
without topping in the first year of plantation.
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Fig. 2. Seasonal changes of mean branch length on
saplings and grafts treated with or without topping in
the first year of plantation.
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Table 1. Branch lengthfcm) per tree in the first year
after plantation under different tree spacing and topping
reatments.

Tree space, cm

Tree SIn:i:riz Non-topping Topping
pace, 30 40 50 30 40 50
80 228 209 211 220 219 201
Graft 100 206 208 196 198 207 199
wra 120 211 276 282 186 232 213
180460 180 212 249 214 192 231
80 280 369 303 282 380 319
Saoli 100 358 325 362 270 314 309
aphng 120 280 352 429 292 335 345

180+ 60 284 324 308 269 316 317
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Table 2. Branch fength(m) per 10a in the first year after
plantation under different tree spacing and topping
treatments.

**ﬁﬁl

Table 5. Number and length of new shoots of a tree
in June of the third year after plantation under different
spacings established with saplings.

Tree space, cm
Non-topping Topping
30 40 50 30 40 50

Inter-raw
Tree
space, cm

Tree Inter-raw space (cm)
space Number per branch Number per tree
(cm) 80 100 120 180+60 80 100 120 180+60

80 9,500 6.525 4,675 9,175 6,850 5,050
100 6,850 5,225 3,925 6,575 5,175 3,950

Graft 120 5,850 5,750 4,675 5,175 4,825 3,550

180+ 60 5,000 4,400 4,125 5925 4,000 3,850

80 11,67511,550 7,60011,72511,875 7,975

_ 100 11,925 8,125 7,225 8,925 7.850 6,125
Sapling

120 8,125 7,325 7,125 8,125 6,975 5,750
180 +60 7,875 6,750 5,150 7,475 6,600 5275

30 92 97 90 102 26.8 400 336 430

40 86 84 85 100 333 355 415 388

50 86 92 87 88 375 425 455 393
Mean shoot length, cm Total length per tree, cm
80 100 120 180+60 80 100 120 180+60

30 255 234 274 242 688 932 868 1,034
40 224 234 263 237 735 846 1,068 896
50 23.8 24.0 240 246 883 1,017 1,004 996

Table 3. Non budding and death atop rates of branches
in the second year after plantation under different tree
spacings and topping treatments.

Table 6. Number and mean length of branches per tree
in August of the third year after plantation under di-
fferent spacings established with grafts and saplings.

Non budding (%) Death atop (%)

Tree Spacing on . Non .
(cm) topping Topping topping Topping

120X50 16.8 22.4 54 6.7

Graft 120X40 16.0 20.8 6.3 5.0

120X30 20.8 19.2 6.7 31

12050 24.8 10.0 8.3 9.7

Sapling 120X40 23.2 24.8 11.5 5.1

120X30 328 240 83 13.1

Table 4. Non budding and death atop rates of branches
under different spacings of saplings in the third year
after plantation.

Tree Inter-raw space (cm)
space  Non budding (%) Death atop (%)
(cm) 80 100 120 180+60 80 100 120 180+60

30 320 282299 257 89 103 66 6.5
40 315 387272 352 71 83 76 104
50 315 274 255 321 58 38 81 7.4
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Tree space (cm)

Inter-raw

space (cm) Number of  Mean length of

branches branches

30 40 50 30 40 50

80 26 42 42 1165 1082 1105

Graft 100 32 34 62 1202 1338 1294
120 40 56 48 1146 1138 134.8
180+60 40 46 54 106.1 119.7 119.0

80 40 44 62 1148 1259 116.7

Graft 100 56 60 50 1279 1149 1305
120 50 66 58 1197 1113 1158
180+60 42 42 58 1135 1259 133.0

Table 7. 7otal length {cm) of branches per tree in Au-
gust of the third year after plantation under different
spacings established with grafts and saplings.

Tree Inter-raw space (cm)

space Graft Sapling

(ecm) 80 100 120 180+60 80 100 120 180+60
30 303 409 458 424 459 665 598 477
40 455 455 637 551 554 689 735 529
50 464 802 647 642 723 653 602 771
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Table 8. Leaf yield(g) per tree in the first and second year after plantation under different densities and topping

treatments.
Planting 1st year 2nd year Total
Tree density Autumn Spring Autumn
(trees/10a) N* T N T N T N T
1,666 177 190 197 279 500 540 874 1,009
2,083 222 215 241 288 413 495 876 998
Graft 2,777 163 147 221 210 463 340 847 697
3,333 176 168 203 279 75 373 654 820
4,166 180 172 209 210 263 278 652 660
1,666 256 228 402 327 563 478 1,221 1,033
2,083 244 246 373 321 535 495 1,152 1,062
Sapling 2,777 197 210 317 278 440 430 954 918
3,333 194 154 300 260 380 383 874 797
4,166 189 179 290 270 323 323 802 772
*:N and T refer to non-topping and topping, respectively.
Table 9. Leaf yield(g) per tree in the third year after plantation under different spacings.
Inter-raw Tree space (cm)
Tree space Spring Autumn Total
(cm) 30 40 50 30 40 50 30 40 50
80 301 334 473 271 305 353 572 639 572
Graft 100 345 398 519 343 378 424 688 776 688
120 395 469 485 375 438 519 770 907 770
180+ 60 365 448 471 319 401 464 684 849 684
80 299 374 410 268 343 390 567 717 800
Sapling 100 363 391 461 326 406 485 689 797 946
120 399 499 592 359 483 526 758 982 1,118
180+ 60 371 414 502 310 434 509 681 848 1,011
7'—‘1’}‘ 7‘5"13}‘ i 5°ﬂ /H %7]9] /51]1“7“]‘1]}:5 *ﬁﬂ%ﬁ’;’ %ﬁ}fﬁ 800 Leaf yield(g/tree) Indexﬁ
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Table 10. Leaf yield in the first and second year after plantation under different densities and topping treatments.

(Unite : kg/10a)

Planting 1st year 2nd year Total
Tree density Autumn Spring Autumn ota
(trees/10a) N* ™ N T N T N T
1,666 295 316 329 465 834 900 1,458 1,681
2,083 462 495 502 599 860 1,031 1,824 2,079
Graft 2,777 451 408 615 583 1,286 945 2,352 1,936
3,333 586 559 675 929 917 1,243 2,178 2,731
4,166 751 718 869 875 1,096 1,158 2,716 2,751
1,666 426 380 670 545 939 797 2,035 1,722
2,083 509 512 777 668 1,114 1,031 2,400 2,211
Sapling 2,777 547 583 881 773 1,222 1,195 2,650 2,551
3,333 647 513 1,000 865 1,267 1,277 2,914 2,655
4,166 787 745 1,208 1,123 1,346 1,346 3,341 3,214

*:N and T refer to table 8.

Table 11. Leaf yield in the third year after plantation under different spacing and tree.

{unit : kg/10a)

Inter-raw Tree space (cm)
Tree space Spring Autumn Total
(cm) 30 40 50 30 40 50 30 40 50
80 1,255 1,043 1,181 1,130 953 881 2,358 1,996 2,062
Grat 100 1,150 994 1,038 1,141 944 848 2,291 1,938 1,886
120 1,097 976 808 1,041 911 864 2,138 1,887 1,672
180+ 60 1,014 932 785 887 836 773 1,901 1,768 1,558
80 1,245 1,168 1,025 1,114 1,070 975 2.359 2,238 2,000
Sapling 100 1,208 978 923 1,087 1,016 970 2,295 1,994 1,893
120 1,107 1,039 987 996 1,005 77 2,103 2,044 1,864
180+ 60 1,031 862 837 861 904 848 1,892 1,766 1,685
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Fig. 4. Yearly changes of leaf yield per 10a in different
densities of saplings.
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Fig. 5. Correlation between planting density and yearly

yield per tree and 10a in the second year after plan-

tation under different tree and topping treatments.
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Fig. 6. Correlation between planting density and yield
in spring and fall of the third year after plantation.
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Table 12. Correlation between the planting density and
the leaf yield components in the first year of the plan-
tation with grafts and saplings.

Mean Per tree Per 10a

Tree branch Branch Branch Yield Branch Branch Yield
length number length “C number length €

Graft —015 —017 —025 —033 074 079 088

Sapling 007 -029 —022 —011 074 075 071
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Table 13. Comparison of pupation rate and cocoon harvesting and quality in spring and autumn rearings with leaves

from the different planting densities.

Planting . Reelable Cocoon Cocoon Cocoon Percentage
Season densit Pupation cocoon ield kg/ ) shell of cocoon
y y
Trees/10a rate (%) rate (%) 10,000 worms weight (g) weight (cg) shell weight
1,666 95.0 83.7 22.2 2.58 58.1 22.5
Spring 2,083 94.6 83.7 215 2.55 57.7 22.6
3,333 94.8 82.0 21.7 2.58 58.0 225
4,166 94.1 80.6 20.8 2.51 57.0 22.7
1,666 91.2 87.9 20.6 2.31 504 218
Autumn 2,083 88.8 85.8 19.5 2.28 49.3 21.6
3,333 89.8 85.6 19.9 2.30 49.7 21.6
4,166 88.0 86.7 19.3 2.27 494 21.8
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