Korean Jour. Bolany
Vol.18, No. 3, 122-128(1975)

LUFo| BEBHEREL £E A0 HEt B

&

i

(AEARERE 5 HHERR YRR

On the Measurement of Biomass and the Productivity
of the Cultivated Mulberry Plants

Kim, Joon Ho
(Department of Botany, College of Natural Sciences, Seoul National University, Seoul)

ABSTRACT

With the cultivated mulberry plant which feeds silkworm on its leaves in
szriculture, the measuring methods of biomass of terrestrial organs were comp-

ared and the annual net productivity was estimated.

The measurement of the

standing crops by means of allometric method on basis of relation between the

parameter DiH, square of the diameter
ground( D3,) multiplied by its height(H),

of the branch on 30cm high above

and the amount of leaves(W.) or of

branch (W,) was more accurate than other methods on basis of correlation be-
tween a character of the branch such as H, Dy, or D% and W, or W,. The esti-
mate of value of the net productivity of terrestrial paris of mulberry was 9.05—
12.54 ton/ha - year, which was similar to that obtained from secondary forests

in cool temperate zone.
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Relations between height of branch(H)
and dry weight per branch(W.) or leaf dry
weight per branch(W:) of mulberry plant
(Ilchiros). Large solid circles stand for branch
weight of spring mulberry, large open ones
for that of autumn, small solid circles for leal
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Fig. 2. Relationships of branch diameter on 30cm heizh above ground (Dy) to the dry weight per
branch (Wg)and the leaf dry weight per branch(W,) of mulberry plant(Ilchiros). Solid circles zre

spring mulberry and open ones autumn,
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Fig. 3. Relationships of square of branch diameter
{(D%) to the leaf dry weight (W) (upper)
and branch dry weight(W,) per branch of
mulberry plant(Ilchiroe), Refer to legend in
Fig. 2.
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mulberry plant.
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Allometric relations of D% H and dry weight per branch of the different varieties of spring
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Fig. 5. Allometric relations of D2H and dry
weight per branch of the different varieties
of autumn mulberry plant.
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Allometric coefficient # and 4/, and constant A and A’ for Eq(1) in the different varieties

Branch weight (W)

Leaf weight (W)

Season Varieties 4 3 A A
Spring Suwon No.4 0.45 0.91 0.16 0.74
Ilchiroe 0.39 0.84 0.06 0.65
Kaeryansubun 0.56 0.91 0.21 0.70
Rosang 0-82 1.06 0.65 0.93
Autumn Suwon No.4 0.45 0.83 0.55 0.93
Ilchirge 0.39 0.84 0.03 0.68
Kaeryangsubon 0.56 0.91 0.27 0.76
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Table 2.

~ method Tor the amount of leaf and branch dry weight in g

Vol.18 No.3

Comparison between the direct measured and the ca’culated values by means of allometric

per plant, variety of Suwon No.g

Branch dry weight(g)

Leaf dry weight(g)

Plant No. of Meagured Calculated Difference Measured Calcuated Difference
No. branch (W) (Ws2) (Wo— W) (W) (W) (Wo— Wi
1 18 342.85 309.33 33.52 474.85 424.89 49.93
2 21 238.08 227.72 10.36 335.13 304. 44 30.69
3 14 326.14 "305. 67 19.47 415.91 438.85 —22.95
4 14 388.57 372.79 13.78 503.50 520.91 —20.41
5 15 363.25 355. 81 7.44 449.91 505. 36 —55.45
d 10 18L.08 188.23 —4.15 265. 62 264. 81 1.81
7 13 48.51 194,10 54.41 266.62 265.00 1.62
8 26 582. 92 B 531.78 51.14 761.69 749.49 12.20
9 18 460. 20 407.76 52,44 523.03 585. 40 —-60.35
10 11 428.51 355.19 73.32 461.46 510.79 —49.33
11 22 384.42 856.32 28.10  527.12 487.64 3948
12 18 355.89 294,18 61.71 384.54 414.85 30.31
13 15 253.11 188. 42 64.69 322.08 233.07 €9.01
14 15 414.18 336.28 77.90 412.85 469,11 —56.26
15 12 358.86 363.29 50.79 527.04 524,65 2.38

mean 358.86 319.‘ 20 +-39.73 442.09 447.93 —5.85
Table 3. The calculated values and 95% confidence limit of leaf, branch and, total plant dry

weight in g per plant and per ha of the different varieties of mulbzrry plant in two seasons

Number Dry weight in g per plant
of *

Seagon  Varieties plant Leaf Branch Total Leaf Branch Total
Spring Suwon No.4 25 473.2+56.9  630.9% 87.2 110.4  3407.04  4542.48  7940.52
Tichiroe 20 431.0+26.3  574.2+ 53.2  915.2  2455.20  4134.24  6589.44
Kaervangsubun 25  386.9+63.3  636.5+114.2 1023.4  2785.68  4582.8)  7368.48
Rosang 18 349.0-583.3  493.1-- 24.5 842.1  3759.20  5325.48  0094.68
Autumn Suwon No.4 22 445.0£54.0  363.8+ 42.3  B80%.0  3204.00  2616.35  5820.356
Ilchiroe 22 343.2:+44.9  352.2F 549 695.4  2471.04  2535.84  5006.88
Kaeryangsubun 21  276.3+58.3  308.4+ 67.4 5847  1980.36  2218.48 420784
Rosang 15  819.5+80.9  231.5+ 58.6 551.0  3450.60 2500, 2  5950.80
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Fig. 6.
mulberry plant.
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Fig, 7. Allometric relations of D}, H and leaf dry

weight per branch of the different varieties of
autumn mulberry.

Allometric relations of D3H and leaf dry weight per branch of the different varieties of spring
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Fig. 8. Comparisons of the growtk in height of
branch (A). in diameter on 30cm heigh above
ground (D) and in square of diameter multi-
plied by its height (D%H). Numerals on cur-
ves are branch number on one representative
stump of mulberry (Suwon No.4).
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o vk —FEEk e A A slntels] S ERiE
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Table 4.
tivated mulberry plants

Annual net preductivity of the cul-

Spring Autumn Annual net
Varieties (%aefafx;{c-:h) (leaf only) production
Suwon No.4 7.95 3.20 11.15
Iichiroe 6.59 2.47 9.05
Kaeryangsubun 7. 37 1.99 9.36
Rosang 9.09 3.45 12.54

Vol. 18 No.

o] wkskeh. HibEe FHlLEN-E 9.06~12. 54ton/ha
yearz A F—3 MREEAAE KEE 489, B
REEZ 2¥A &2 A 859 4Ed] ¥4
vh fhEsEke] AR BT TR £EH
A @A—3 BEC9zn SHELTRRGE 2~5 8 =
9wt

2 % X M

I EHER. 1965, fgnted EREC, I+ Bb+ &, 4152—95.

FhETE, EAELL, B, 1970. ${E=EHE EHe) RRS
i EpEEEe B PIE, R GEEEREPRE 5:
117—125.

BT, BT, g, 1908 RENES HEC HE HR
1, FEEiel |T REFR EE. = 8, 5. 8011
—28.

. 1969a. Ditto. 23, &

15—19.

.1969b. Ditto. 338, &
ﬁ/’f&im%f*(wmght)ﬂ] R kES @i, ibid 9 :21—25,

Hozumi, K. 1963. Allometry in higher plants. With
special reference to the relations concerned with DBH.
(in Japanese) Seicho 2 1 1—18.

EEEE, mEEE. 1920 RRE=RALELE (E13),
. R, $, ESREMS. p. 4856,

Kim, C. M., L. K. Lee, B. K. Park, and N. K. Chang. 1368.
The composition and primary productivity of a grass-
land in Korea. Report for the I.B.P. 2 :20—27.

AERL 1971 FAATE 2ATH 4449 AR A3
HEsd. IBP €3 5 1—5.

LrPe, 1963, #RERLE. S0 p.198—100.

, BURAE. 1966. HBIEMG S BEREEYE
B B, Jq-h-a iZ, 8. 6:1—18.

SE. 1969, BELAY BE&T T RS EEN HE
WE. 1R, AHERE 93 215 nhﬁéf‘?] EEN
#Edl 9% B l}i}ﬂﬁ'ﬁﬁ"("’)llﬂﬁj‘) 2.

. 1970. B Ligtpel AEE THEES —'Tﬂ- *ﬁ‘ﬁﬁ:ﬁ&

BATENS ML, bid 0

Ton dry weight/ha + year.

m B

IR BER HEL T4 ol &8l 47 f2k
R xEMEREEY LEERHFHT TEERE
ﬁﬂ%ﬁ(H)m} BHEER D) & 293 DiLHE HIES

£ EZERE(W)AY MWHAeEME AY e #

»‘?f%% wERREtm o] Akl HelA bW BER
(Wo)st EiidEhe ety

¥ RS BF:o] 75 340, 0~473. 2g/plant, B

A A& 276.3~445. 0g/plante] gz i ¥ A= ok
RZE 47 A gga, BF Eﬁcamﬁﬂ gl
hawh®] i -#3 BiFES #FFL 6.589~9.094ton/ha,
FhEL 4.207~5.950ton/hae A g HERLE KES
4557t w3tk hag BHEEL EREES 5L 27

o $ekd, 4 EFEA] 1314755
. 1071 FRERS) EEMEES S£ETE 9 W 1.
2] 7] oh T #EfHe] W slked, ibid 14 ; 19—26.

. FEG#E. 1972, Ditto. I. #lifEsl i gek
AlZb vk Tke] Feigs. ibid 15 : 71—7s.
o 1974, BubRe] AEHMST EEAY BIE. ibid

17 1 118—126.

_» BT, SRR, BiRE, REE, 9%, 28,
tREEE, EEN, THEE. 1975 T At o §44)
=9 A4 wndT, S EH dTF2n4,

Kira, T., and T. Shidei. 1967. Primary production and
turnover of organic matter in different forest ecosys
tems ©f the western pacific. Jup. J. Ecol, 17 ; T0—&7.

Kittredge, J. 1944. Estimation of amount of foliage of
trees and stands. J. Forest, 42  905—012.

Shidei, T. 1960. Studies on the prodnctivity of the forest.
1. Essential needles leaved forest of Fokkaido, Kokus-
aku pulp. Co. Tokyo, 99pp.

Westlake, D.F. 1963. Comparisons of plant productivity.
Eiol. Rev. 38 385—425.

(1975. 10. 8. A=)

- 128 —



