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Table 2 Effect of the application of plant materials on the activity of soil enzymes
in soda-saline soils (mg/g)
A (R | B B ® 5 i #® it W £ M M
. Protease Urease Invertase Catalase
Time of NH,-N NH,-N WE N 0.1N KM,0,
incubation
o R & = ¥ WK &£ B | ¥ R & B o R & =
(Day) Check |Treatment] Check |Treatment] Check |Treatment] Check {Treatment
0.68 0.78 2.29 2.43 76.64 95.18 4.12 12.92
1.21 1.37 2.93 1.72 93.22 95.45 9.86 9.13
1.22 1.67 1.05 1.28 104.09 93.58 8.70 7.87
13 1.12 1.50 1.29 2.00 69.05 104.74 5.90 5.07
20 0.87 1.53 1.39 1.73 72.37 93.71 1.57 3.33
30 1.29 1.91 1.98 1.21 100.0 95.84 7.43 5.80
45 g 1.19 1.25 0.99 0.90 101.91 90.09 7.96 7.08
60 0.98 1.06 0.82 0.96 83.94 79.42 6.32 7.00

B3 FNHTETRHMATNLRNEL

Table 3 Variation of organic acids in soda-saline soil at different incubating times (Day)

— ERENENS B(EHNERAEN% 1)
EANE (X | wg/mat) Content of organic acids (% in total acid)
Time of Total acid | Z " O T &
cubation |(TeA/1008 50D b e acid Acetic acid | Propionic acid Butyric acid
(Day) R 4B (R 4R (MR &£ B R & = pogit i B
Check|Treatment| Check|Treatment| Check| Treatment| Check| Treatment| Check |Treatment
1 10.36| 4.26 |4.21| 50.0 [25.3] s0.0 | 8.0 0 24.6 0
3 10.17 | 4.60 |38.6] 37.9 [42.9]| 587 |18.5| 3.4 0 0
6 2.95| 3.39 |39.5| 23.9 |22.4| 761 |38.1 0 0 0
13 1.75| 3.42 (53.1| S2.9 {46.9| 36.6 | 0 7.9 0 2.6
20 1.76 ] 2.58 |38.5| 25.0 |61.5] 6.2 | o 13.1 0 55.7
30 277 3.27 |40.9| 25.5 [40.9| 128 |18.2]| 14.9 46.8
45 3.25| 229 {21.5| 49.5 |1.2| 45.0 |e7.3| 5.5 0 0
60 272 3.22 [14.5| 421 | 6.6| 52,6 [78.9] 5.3 0 0

FE TR RAOXR, TRMED > WHREMREFOHEINE, DLRENLR
SRR, B RIRIT 2 4 v B 2 R RN Mt AT HE N HoH 2 O R(CO0)7 Naj, BT
PIERTFRRREENFITH T PERERKSHE,

AWEEX CO;. HCOy. Cl-. Ca*t, Mg*t* B F UM EE BN ILE 4,
M{EREE IR TE>RES>KHE>TE>HEE>K,
K>TB>HE,

¥ HCO;5

X Clm oHhiREENR: WNE>
% Ca™t RUHHRRENR: TE>NEH=HEB>RE>CH> Ko

*f
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Table 4 Solubility of soil cations and anions in different organic acids (meq/100g soil, 24 hrs)

® # A BT (& M B/100 % )
Extractant fon (meq/100g. soil)

0.IN cosy HCO7 Cl- Catt Mgt

g 0.00 1.26 0.09 1.35 1.91
Formic acid

Z B 0.00 1.89 0.13 1.27 2.82
Acetic acid

N g 0.00 2.71 0.16 1.38 1.93
Propionic acid

T K 0.00 3.30 — 1.54 2.46
Butyric acid

X & 0.00 2.75 — 1.29 1.97
Valeric acid

A BK 0.17 0.49 0.15 0.33 0.33
Distilled water

* 8'?E§%E;A;ti7k=115ﬁ‘ﬂttﬁlﬁﬁu
Mg™" BORhiREE IR CES>TER>RESABR=FE> Ko
AR FRRA, ZEFRIT SR 158 L op, EA AL R LA R , AL K SRR
BT IR TANEREESS, E3E FR0 R B, B M BT - 5K iE v IR T AR A
¥ HAWTEWMT: BB 0.1 BARBIMRTL 14, K s iR 3 28EH
ERIS IR, BRERIK 10 B, ININ H,SO, HifI, fEKE LA, EEBERSLT, & H.
B. BR#REEHETT. HRIE 5o

5 BITHELERN R KRR FERAMOER (C%)

Table 3 Changes of soluble and active humus in soda-saline soils during incubation

AR 7K B G 7 R TESE B EHERER TE AR /TR B
Time of Water soluble Active humic Activf fulvic Active humic acid
m humus ,acid acid Active fulvic acid
incubati
menaton oy om | e B R | & m | R |t E|MRE & =
(Day) Check Treatment Check |Treatment| Check [Treatment Check Treatiment
1 0.026 0.029 0.15 0.15 0.21 0.21 0.71 0.71
3 0.022 0.032 _ — — — —_ —
0.029 0.031 — — — — —_ —
13 0.031 0.044 — — — — — —
20 0.039 0.052 0.16 0.17 0.22 0.27 0.73 0.63
30 0.034 0.046 —_ — — —
45 0.041 0.046 0.16 0.17 0.20 0.23 0.80 0.74
60 0.039 0.035 0.12 0.17 0.16 0.18 0.75 0.94

%5 FM, MHRESEKEESEERHERSBME RN DN ERT 2SI KN
B ESRTER LA ST E SN ERBRNWEEARIGERNE . £5 8&H, &M
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AVRERAEFHREERO RN AR RERNRAERAS L LLRES, TR
B/ho BT AMEMTEMFTRL, REMOERETRARIRT. EIEBNREL
TP ELEFERN. EEIWHRPELRRO—BI YR

(=) FNEMBTHE LIRS SROED

BATNREXATERPETARN LRRE Y, ENHLXHRITHRTHEL
PR EEN, RIGME THFIBPLHNR BN ARSSE, 288X
BRI AR ST B TEN T . 2R ARE R R%, GRmE6. 7,

%6 BITHLIBMWAKSHRS TR (%)

Table 6 Nutrients in soda-saline soils as affected by the application of plant materiels

ERRE () T 2 B 7 Hm AR
pH Available
Time of Total N Total phosphorus Available N phosphorus
incubation
MR & B | MR & B [ YR & 8 | dR| 4 B YR| 4 &
D
(Day) Check| Treatment | Check| Treatment [ Check| Treatment | Check| Treatment | Check| Treatment
1 8.4 8.3 0.24 0.27 0.11 0.13 0.005| 0.008 | 0.002{ 0.004
3 9.9 9.5 0.24 0.24 0.11 0.13 0.010| 0.013 | 0.001 0.003
6 9.7 9.5 — — — — 0.008) 0.012 | 0.002] 0.002
13 8.2 8.3 — — — — 0.006| 0.013 | 0.002] 0.003
20 8.2 8.2 0.24 0.26 0.13 0.13 0.008{ 0.015 | 0.001 0.002
30 8.3 8.1 — — — C— 0.008! 0.013 | 0.002] 0.002
45 8.4 8.3 0.26 0.27 0.12 0.13 0.006] 0.014 | 0.002] 0.003
60 8.4 9.1 0.17 0.23 0.13 0.12 0.004] 0.014 | 0.001 0.002

o6 UiHH, ABMAT LA, HAMMOER, XETEREMANENLR. FEH. &
KN, RZZFENRS BN —ES. MBS RE AR NEILRE
D, BTN K BR K, # 7 PR MAELE pH BRFARSTFOMEKER. RN
th, + 38 pH EXREABARN RARTARMA R LA, 31K E 95—9.9, 4 BAHR T
A YURRYS R, R =R A B R R SRR F R &, Hifn pH ERETX A &
3% 6 RS, sILLIN BT 5Rdh H,CO, ULERK, B4 pH AR TR, HHATRER
o RIE Kelley BIBFFR™, RIMPIRERN ocH B EZEWE, AR LDEE
Wi pH HAE®ERET.

ME7FLLED, E AN BERE, MEFNE ¢ RUBRBRIKRT X RE. SitE
SRH HCO; WERHBE—BG COy 7EREIF 1—45 RZ AN, BARIKT X RA,
F%8 60 Ry, b BAR T RA, Mifi5 1€ pH A, XTERRB =R L 5&0
TEFROMES, HEL H,COs MR, B MAMOES, RirF-wedEk, nRHER—
¥, 3—6 XY pH LF = 9.5—9.9, IEX FTK&,

KT RIBM SR, T3 RASEERA, 1—6KA 60 RABIBHIE TR 13—
45 R mABANTIAMSEBRETHRE, Jatta8a/aEER,

yF . e ammadNlR. -
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KB B B T 4, AL B 1—3 KA FTRE T A Sh, H Ao o0 Hr 8, L A
T o
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5&8, XRTUE B S B B R, 05 9 Beik 7= A M %, RN R AR B R R
BHEHERN, X ENENEBREREE—FHR.
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5. E—ERIKREE T, ANREL EP A REFEDAR ., L MEKER
WEE e ERTRIPRMEIR, SIETKER Ca™\ Mg++ Na*, HCO;y. CO; #y
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STUDIES ON THE TRANSFORMATION OF
SOIL ORGANIC MATERIALS

Part I. Transformation of organic materials in relation to the
amelioration of soda-saline soils
Liu Qi-song, Qiu Feng-qiong, Li Feng-zhen, Zhou Hui-min and Chen En-feng
(Institute of Forestry and Pedology, Aocademia Sinica)

Summary

This article deals with the transformation of organic materials, and its effect on
the properties of soda-saline soils. The results obtained are summarized as follows:

1. Under given hydrothermal condition, the rate of transformation of organic
materials in soda-saline soils as affected by microorganisms is as follows: Bacteria >
Actinomycetes > Bacillus > Fungi. Azotobacter and cellulose decomposing bacteria
multiplied very rapidly in the presence of added plant materials. They were beneficial
to the transformation of organic materials and acecumulation of nitrogen.

2. The activities of proteinase were promoted by the application organic materials
in soda-saline soil.

3. Various low molecular organic acids, such as formie, acetic, propionic and bu-
tyric acids can be detected in soda-saline soil. Amount of them varied greatly with the
history of cultivation and soil management.

4. The amount of water soluble humus, active humic acid and fulvie acid were
higher in soda-saline soils in plots with organic materials treatment than that in the
control plots. These compounds activated soil cations, and improved soil properties.

5. Under given hydrothermal condition the transformation of organic materials in
soil affected the composition of soil microorganisms and the soil physical and chemical
properties as well. Application of organic materials into soda-saline soils reduced
the content of water soluble Ca™*, Mg**, Na*, HCO;, CO5, and increased the available
nitrogen, phosphorus, and also the buffer capacity of soil.



