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Table 1 Chemical composition of plant materials

AR (5ERTH %)

gk c N o Constituent (% of ash-free dry matter)

ateri EHEREY |[KBEY YAEEX | FE% | KRE | 1EA
Material (%) (%) Benzene Alc. Hemicel- Crude

sol. H,0 sol. lulose  [Cellulose; Lignin | protzin

K = % 3 -
Milk vetch 43.0 3.18 | 13.5 16.2 27.1 8.10 16.9 8.24 13.1
& 36.7 3.89 9.43 11.4 17.6 6.49 8.23 | 24.6 22.6
Azolla
B R 43.2 | 0.8 |48.5 4.03 | 13.1 28.3 28.3 | 10.7 | s.16
ice straw

IR ERE, RIEHR 95% ORISR 3—4 Ko HEBHR AgNO; RRTLEAEE Agl
Foen k(N BRSPS BB EXNERELEM).
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M—EKEED (LA2518 IN® 1 24N HSO. KES), MEEARZ TEAE: %
A 01N AFAMSE 0.1M KHMMMBEKT 28°C TRIE 16 /I, Bl , REKRKE
A 0.1 N NaOH F1 0.02N NaOH £ E8iE 1 /Mo &I ERXBHEE, MR pH =
1.5,F 60°c TR 2 /M, H R ES A, S HHARKRAOE B, WHSBIERKTE 0.02N
NaHCO; #1, IRTB& &2 0.136 3/ ETfa, 7 721 BBt Eile e @,
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Table 2 Carbon of decomposing plant materials remained in soil
(C,g/g of added plant carbon)

" BERRECR) X M B i
Duration of decomposition Under water-logged
Material (days) condition Under upland condition
— 90 0. 0.
¥ 5 x 29 25
) 180 0.28 0.24
Milk vetch 360 0.26 0.22
90 0.74 0.52
B W ’
180 0.58 0.50
Azolla 360 0.54 0.44
90 . 3
7 o 0.38 0.34
) 180 0.36 0.34
Rice straw 360 0.31 0.29

L. S. Do = 0.024. L. S. D.g oy = 0.018.
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Table 3 Distribution of residual C in soil fractions

-\ H i 4 H
¥ RRNEGE) Under upland condition Under water-logged condition
L2 Duration of
. decomposition 7 #H =" i = ik 73 2| i M 5 i
1
Materia (days) Unaccounted Unaccunted
. LF* HF#** for LF* HEF** for
REX 90 3.47 87.23 9.30 15.20 63.43 21.37
Milk 180 3.92 89.19 6.89 11.16 74.95 13.89
vetch 360 1.03 87.84 11.13 9 09 82.81 8.10
o— 90 23.26 71.05 5.69 57.87 43.52 —1.39
180 13.70 80.69 5.61 54.27 40.48 5.69
Azolla 360 10.68 80.91 8.41 41.51 49.10 9.39
o_— 99 7.03 88.29 4.68 13.81 76.09 10.1
Rice 180 6.17 93.64 0.19 13.23 75.59 11.18
straw 360 4.80 84.16 11,04 8.22 79.63 12.15

* LF-Light fraction. ** HF-Heavy fraction.
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Table 4 Distribution of residual N in soil fractions

B2 o yis H
% o BARERCKR) Under upland condition Under water-logged condition
Duration of
Material decomposition 7 P! i3 A = ik 73 1 B A = fir
(days) Unaccounted Unaccunted
LF* HF** for LF* HE** for
P 90 0.95 96.27 2.78 6.02 89.60 4.38
Milk 180 1.06 97.74 1.20 3.26 95.28 1.46
vetch .
360 — - - 2.68 95.54 1.78
- 90 18.00 80.60 1.40 45.81 55.00 -0.81
180 9.92 90.70 —0.62 42.66 54.89 2.45
Azolla 360 8.24 87.53 4.23 37.41 60.94 1.65
B o 90 3.16 93,51 3.33 4.75 y4.91 0.34
Rice 180 2.52 92.94 4.54 4.65 98.48 -3.13
straw 360 2.25 89.42 8.33 4.5 | 90.57 4.87

* LF-Light fraction. ** HF-Heavy fraction.

%5 REORUBRRE B3/ mHUB)

Table § Carbon content in heavy fractions (C,g/g. of added plant carbon)

w B | N 1.HE 6] K H B H
Duration of decomposition
Material (days) Under water-logged condition Under upland condition
— 9 . ' . .
¥ 7 % 0 0.18 0.21
180 ‘ 0.21 . 0.22
Milk vetch 360 0.21 ' ] 0.19
90 0.32 0.36
2 =B
‘ 180 0.23 0.40
+ Azglla L 360 0.26 0.36
Y e 90 - 0.30 ‘ 0.28
B H
. 180 0.27 0.30
Rice straw . 360 . 0.25 0.25
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ABEHEHRY C/N LEER, NI 4.9—6.4 |8, X RACITIRBEDNFTERTW. 5
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Table 6 C/N ratios of decomposing plant materials

£ x k¢ |
L2} B RERRCK) Soil Heavy fraction
Duration of
decomposition B =Y ol X 3 =} #
Material (days) Under water- Under upland Under water- Under upland

logged condition condition logged condition condition

90 7.3 6.1 5.5 5.6

X = %
' 180 7.3 6.4 6.0 6.0
Milk verch 360 7.4 5.4 6.6 5.5
90 . . . .
@ " 8.2 7.2 6.6 6.4
180 8.6 7.3 6.5 6.6
Azolla 360 8.2 7.0 6.7 6.5
90 . . . .
" u . o - 0

) 180 9.0 7.5 7.2 7.5
Rice straw 360 7.9 7.4 7.0 7.0

RN, REWHNEE> DN C/N hEHERH—EHNER. C/N LEXHBH,
HEEHH C/N EHBRERE . SN RE DL —%,

AEYERE = o BN SRRSO RNERFE AR TiRRERED
7, BERA IN HS0. 8 24N H;S0. K, BRI & B SR UBEFE R B> Hh
ARE, RoERZ, SWR/D; FH—WHiik, MEUKEFKE TR Yk
(24NHSO, Ki#) 8® (£ 7)o NEHHNERES D ENSRSFRETHTENSE
A LBRITXRFURA—-WHNOBR-OERRKRES TRHERERE HY—
AR BEYYE NBE/ AR ELERRAR L EREX K. ELRE, 1t
MAEREEEEEYREN,

RMAERARD TERP (& 8), ZEEMWHREROBEKIBEREN HA/FA HE
BRBESRZE>GN, HEBROEEENSZHAR, LR REEE BB,
BERE BN THREZN.

FEESBEBUY, BAKET, BEORE™Y, X HA/FA WEBRRHAHTE
> B BB, ERMFT/ENLERT , BEFHRE RORHEWRAAR G
RELRER-BARZENRENSZ K, /G- EEAE K THERAORE>HE
HA/FA LLERBHFATE /N, HEROAEEURR. ER.AAEMONER—K
WARGTHERPOBEROAR EREERERC Swit " S BB RE, EFSKET.=
HEEME AR AR 60 RS RTTE RIS S, EiR AKX KR, 1720cm™, 1610cm™,
2920cm™ PHLHAEERLBEBNRERNSBHEN=H ER . EHFREZRAEREN
HEBRERAR,

RENBHER, SA—BFNERTREH T MR, KB HA/FA HE—K
BERBY, BRXMARNRE, BX, MR, B THEALRDOEDI RS LURBRE

1) BBE.EBRHE, 1964 HFRFERSBRERBOERCHEM).
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Table 8 Fractional composition of newly-formed-humus from various plant materials
(after 1 year decompodition)
& £ C%
& B C % of toral C in HF
HA/FA E,
Treatment (%) HEm EE M | BREREE
HA FA Total
UEd lmd 0.83 11.5 20.0 31.5 0.57 0.60
— nder uplan . . . . “ .
R=nx condition
i X ]
Milk vetch | (oder water. | 0.91 7.0 16.5 2.5 0.57 0.66
logged condition
B 3 . -
ﬂ Under upland 1.24 8.3 17.3 25.6 0.48 0.97
& condition
8 H
Azolla Under water- 0.94 3.8 17.5 21.6 0.22 1.22
logged condition
B H )
] o Under upland 1.03 14,1 22.0 36.0 0.64 0.51
condition
. X | :
Rice straW | Gnder water. | 1.03 | 141 19.2 3.4 0.73 0.48
logged condition o
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THE EFFECT OF CHEMICAL COMPOSITION AND
DECOMPOSITION CONDITIONS OF
PLANT MATERIALS ON THE
NEWLY FORMED HUMUS

Cheng Li-li Wen Qi-xiao* Wu Shun-ling and Xu Ning

(Institute of Sotl Science, Academia Stinica, Nanjing)

Summary

Three kinds of plant materials, milk vetch, azolla and rice straw were mixed with a
‘soil .of negligible organic matter content and allowed to decompose in field under upland
and waterlogged condition respectively. Samples of each plant material were taken at
intervals over a period of one year and were partitioned into light and heavy fractions,
observations made on the soil fractions obtained by this procedure included the determi-
nation of C, N content, sugar content and fractional humus composition. Results obtained
are as follows:

1. Although the difference in % of C remained of plant materials with different
chemical composition decomposing under the same environments or of the same plant
materials decomposing under different environments was partly due to the difference in
the amount of undecomposed or/and partially decomposed plant material, it was found
that plant materials differed from each other in the amount of humus they formed after
1 year decomposition according to their chemical composition and the environmental
conditions under which they decomposed.

2. The composition of the newly formed humus also varied with both the kind of
plant material they derived from and the environmental conditions under which they
decomposed. The sugar content of humus followed the order of rice straw > milk
vetch > azolla which is also held for the original plant materials. The C/N ratio of the
newly formed humus was much lower than that of the native soil humus, with that
derived from rice straw the largest being 7.0, and that derived from milk vetch the smal-
lest, being 5.5. The HA/FA of humus derived from rice straw was the highest, and that
from azolla was the lowest, while the optical density (at 465 um) of HA followed the
reverse order. No regular difference in fractional humus composition between humus
formed under waterlogged condition and that under upland conditions was found.

*Previously translated as Wen Chi-hsiao.



