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B B SAWMATHILAHBARREARRREAREZR AL HESR. BEKRA
B #EERESREBHARAII G EMRTS. FRERZH.BELRLNEERYER,
HIERERKFHER AERHLE=R, ZRI-RABK, tREVNATRESRE:H
PR R OB E, EEXAE: BARSERA. S HLH K E, /B HERL. B
H&d EAs. gt singREs ARRIRBEAFERAUN S THRAEREE, &
BEHEBMBOHER L, mETEHE R X LRSI GERZEN B Rp 25 B Ex, ZH LMK
BERESFHE L. DIBERATHER. REEAVES RN R EZEE YL 5%
T—rREEGLHKE.

xeim &St mAER HEL, ERE

REAPAE  S153.6722

BRI HBRAIERLEAIRZHREARNEFRN LR, SEROIERMLIRE
(BFHER. BT RKOEWE, HEEYRFTES) RMEYXAROER, FFILENEH. 4
BAREERE REE, ENE5 2RO ERREHEEETVNXR. IRERIBUIE
PR AR, AR R RS, SRR T EEARN RN ER. RELEY
EHURBAEN M EEEENELHLTRE L.

A AR T BT ALE, BTREFETERRSER, . 1 KE55K
BRRILEFEE, T —FEFR. EETERAMNBRAEH, LFZERA TR ESHBLH, £
K& 600mm Z£4, FEFREFEK (23.4%), FALTBEAY, 7.8 B HHEKEAY HLEH 60%,
BREKEY. FRKE 1800mm, HEMRKER 34, MKD, REBEXR, BRI HTE,
REXBEHBT KT LER, BT ARV RRERAKBSEFAEZBX, R EBEHE
ERFHERRHT R, BB, R, KB L.

B 1973 SRk, FER MR ZEGEM AR T —R (1973 4F). Z (1978 4F) .
ZRO922F)ERHBRBRK. 23X FEWRBIX, EXRNRAMEET MR KK
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BHAE. RERRAMKTREESRANFA. E—BESZSREREFRARNIET,
HAAESRANTREBURE"Y. TERIERE. HE. LR ERE /DA L] 5 &
BES E, TREVNHESTREMN 6~7g/kgi2H 3 10~ 15g/kg.

1 HREFE

11 Bt s

B LR A AR X . REBERM AR K2 B MR 0 RIE, 4 80E 3 MR ik -

LNt —ReEA L EREAFAEENRER, 4 REXRE 0~20cm. 20~ 40cm B EKH
BELERGED.

®1 UL HERRE
Table 1 Description of the soil studied

X AR BUERBER R THES BK MHE#ER
Type of Initial year Site Sample Layer Planting
experimental area No. (cm) pattern
—RiAR 1973 £33 Fiu 0~20 ®’¥
P Fi2 20~40
|7 0~20 INE~FEKk
B2 20~40
“REX 1978 B S3-1 0~20 #H3xK
s) S32 20~40
Sag 0~20 N~ FEX
S42 20~40
ZRRAX 1982 ] Tsa 0~20 Wik
T) Ts2 20~40
Ts-1 0~20 M~ FENk
Ts—z 20~40
T 0~20 IhE~EK
T2 20~40
Ts 0~20 IhNEE~EK
Ta2 20~40
Hh e s B Wo-1 0~20 < 53
(w) Wo 20~40
ekt FE Nio-1 0~20 N~ EK
(N) Nio2 20~ 40
] o Nit 0~20 F2 £
N2 20~40
Niz- 0~20 hE~EkK
Nizz 20~40
1.2 SHFE

121 BMAEAFRARKMED KB 5.00g &% 1.5 LKBRBUMARBK, B2, BE, % ELIPHHRER
#. DA HCIO&RE ¥ 0.05mol/L), {8 L th % 1:10, J|EE Smin, H Ed 8, WE WAL, BIR 2~ 10ml
YW, W pH = 7.0, 80C K# AT, ME HA Ml FA B S5 B, B 2~ 50ml 383, 1A 0.5mol/LH,SO,
AL ZE pHL.5, 80T {18 30min, i3 B0, BT 38, WA BOCABET. M FANRE, h2Bf FAK
W&, R HA HKE.

122 REBEHMAEHED FRELE, #EWEER 11050A 0.1mol/L Na,P,0, + 0.1mol/L NaOH %
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B. BFA 50g B Na,SO, « 10H,0, F &k Y5, 8 B 13~ 14h, B KWW, HRAEL
HAE, i BN R A S BRI AWM. 1149 HOLE Y I E pHL.5, 70°C fR18 30min, it
BT BLABEHEHREAERER,

FOHEBEMA 0.2mol/L NaOH Ml 118 HCl REBFR UL LK B RSB MEER. RRMAENELE
BRHBH, EEX C1- (H AgNOK). WBHTEKHEMKEES TR, TRBKEA.

Bl ERENBREBRBE T EERE, AEZRFKREEX C-. A 0.2mol/LK NaOH ¥t %,
BeBimE H—R B TR B MR 2 Bk, M WT SOC T4, vkik B 2 T4, R4 L 5 (100 B) & A
123 BREFEEREAMNSN s ARG SRERA I AMENE RHFNRER AR
e BEROEERAREEALSEFENE: BARNBEERALEKITR.

LLAMEEBE T, SR RS I - v 58 R 28R B 21 B8 BT 34T 40 S0 3 2k 43 #7.

2 FRE®

2.1 EHRLTRITERENRATL R

EERTBMARBRP, FINASERAE T RES K FAERLFEHANEER
. KEWHIRSEREN, AR RAFEMAIE S, B T REN R TR LB
B ¥ AR,

By A T T KR B0 5ES, HEUEE KERE ML, Xk
HBAKEN FIYEEARHE, B AN ES BRME, —BTE Sg/keh.

FERAXHTIRABRERRE, DTRAVNANREFEREEYIRE, EidH
HEALHE, MR Y BB, KREXIERAR M, T HAIFRNSREURE, B
WA 10g/kg.

HERELAFESBRESHT UUEREY A SHERTIESREFLH, REE WA
FEFE—ENKTFL FERGIEANASEREARRRENANYIFE LM,
MEAXBREFEHEIIERNSE., £ —-SERE, HRENA SR XD 15g/kg, 1 H
RFEMREETEAEM(A—-RAXN HRUEE).

Z LR, ERFR LB ES, DEFIESEZRH LA, NI Sg/keR R E
—RIAXH 15g/kgEfR. ERXTRBRP, HFILHENRREM BRI (X 2).

2 ARLIMENRSROEL

Table 2 Change in organic matter content in salt-affected soil

TES AHlEs R R 2= HULEA K THS AUAAR
Sample Organic Sample Organic Sample Organic
No. matter content No. matter content No. matter content
(g/kg) (g/kg) (g/kg)

Fi 16.0 Ts-1 8.8 W 6.6
Fi2 6.6 Ts2 4.7 W2 55
Fq 13.1 Te1 8.5 Nie-1 15.7
E- 6.9 Tes2 5.6 Nie2 10.0
S31 12.8 T 10.2 N1 157
S32 7.9 T2 6.6 Ni-2 9.5
S41 114 Te1 12.6 Niz1 124
Se 6.6 Ts- 6.3 Nz 8.8
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22 HRIRUEERPRERFENEL

221 HBEBWEFASENL  TREAFHARRERRBRT LR REMERE
BEBHER. FRAREIROBERAS ZEREAHEC, £HRERAEE S,
BEE AR AP R A B, A R4 4 (B (HA) . B (FA) . R (HM) 2 H i
BrectEm e (R 3). BRI AUEN: AERHE -REAR, RARREREHAN SR

R3S NRER

Table 3 Composition of humus in the soil studied

THS B& AR R LA 4 SR IKE HA/FA
Sample Layer  Organic C Composition of Rate of organic C
No. (cm) content humus (g/kg) (%)
(g/kg) HA FA HM HA FA HM
Fi 0~20 28 1.45 1.24 6.59 15.6 13.5 70.9 1.15
Fi2 20~40 3.83 0.44 0.56 2.80 11.6 14.7 739 0.79
Ft 0~20 7.60 1.29 1.06 5.25 17.0 139 69.1 1.22
Fo-2 20~40 4.01 0.38 0.68 294 9.5 17.0 73.5 0.60
S31 0~20 7.42 0.78 0.96 5.66 10.5 13.0 76.5 0.81
S32 20~40 4.58 0.30 0.61 3.69 6.5 133 80.2 0.49
Sa1 0~20 6.61 0.69 0.64 527 10.5 9.7 79.8 1.12
Se2 20~40 3.85 0.21 0.51 3.08 5.5 134 81.0 041
Ts-1 0~20 5.11 0.50 0.61 3.99 9.8 12.0 78.2 0.82
Ts2 20~40 2.74 0.20 0.38 2.12 74 14.1 78.5 0.53
Te 0~20 491 0.43 0.66 3.81 8.8 13.5 77.8 0.65
Te2 20~40 325 0.20 0.50 2.60 6.1 15.2 78.8 0.40
Tr 0~20 592 0.60 0.80 4.50 10.2 13.6 76.3 0.75
Tr-2 20~40 3.84 0.42 0.51 2.87 11.1 134 75.5 0.82
Te 0~20 731 0.72 0.92 5.66 9.9 12.6 71.5 0.78
Ts-2 20~40 3.66 0.38 0.46 2.86 10.3 124 713 0.83
Wo- 0~20 384 0.42 0.80 3.18 9.5 18.2 72.3 0.53
Ws- 20~40 3.12 0.39 0.54 2.27 12.2 16.9 709 0.72
Nig-t 0~20 9.11 0.94 0.99 7.17 103 109 78.8 0.95
Nio-2 20~40 5.80 0.36 0.62 4.82 6.2 10.7 83.3 0.58
N1 0~20 9.11 0.97 1.14 6.99 10.7 12.5 76.8 0.85
Nir-2 20~40 5.52 0.60 0.80 4.10 10.9 14.5 74.5 0.75
Niz+ 0~20 7.19 0.68 0.86 5.66 9.4 119 78.6 0.79
Niz-2 20~40 5.11 042 0.76 3.92 8.2 152 76.9 0.55

ERNBEHFERIESRMAYE. RERSES HA.FA ERBEMX, HEX RS
bl

0.8487*" (n = 24,1, = 0.496); 0.9141"" (n = 24, = 0.496)
H-PHRARY, ERAXERE TR HA/FALEAHEER. A T HLERE, RE

0.6 24; —RARER, B LI U ELEZ ZRAXKNBFTUNATZEZE, LES
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K, A HERERRE, H TRER RZTR, SRR ENNE IBEREERS
B, BAENEERR, TR T 13 b RAE S 1 & BE 07 m B R,
WREHNTRREBHREE R HA/FABRZ K, X35 B B8 & 31 3 - 89 Bk, B
MO THARBRER F»TEEK FUERR, RBIME/N ZHERERRER: T
BB THWMEE, A TR/ ELEPEZE T B3, WEMRAEHRELRHE L
K4 7R TR —FiR .
222 H#BMTBARMITEAERE EEKROERERLEEHESRTT, HEEM
KA GBI B G F SRR, RE B2 TR F b i, 4R
JEHSRESEETRAAENORR. 208 HE B & 55 68 B A U2 57 0 g M F A
MEZFE. #EATENEERNIZESEATEASELE 4.

F4 VERAEHROIEERASR
Table 4 Content of O—containing functional group of HA and FA (mol/kg)

KX R HME BRE -3 L2 2
Type of Total Carboxyl Phenoliehydroxyl Quinone
experimental acidity
area HA FA HA FA HA FA HA FA

—REX 5.12 9.77 3.72 8.51 1.40 1.26 382 1.89
ZHRRK 4,69 9.49 3.81 8.38 0.88 111 3.73 1.72
ZRRKR 438 8.45 3.90 7.99 048 0.46 3.51 1.55
i 424 8.12 3.93 791 0.51 0.21 3.42 1.48
Baiqgt 5.26 9.17 3.72 8.57 1.54 0.60 4.27 2.93

HE4FATA HRBRNERE RESEH T T ZHEMR, X 5 Schnitzel M 5
HEREK. #—BPRHEY, T HA KR FA, HERE SRS, 2N T —R R
RE2@EME. IRSRABEERXRERNER, THERAFRSEEN, HERASTED
Wi, XtERE, BAFNERERR.

223 EBMEBREFMEIEBRBCAEYE  EREEER AT OGS RS SR
FeFAF R AN LR RSN EERE. WEBRAOREEE - EBE LTRSS F
MEREE, AR RIERESRL, NS FHREAEESR.

E,/E 8V FIRBRIERAEARINAKE,E, /B AT S EVHMOBFE. THT S WL
EHERM K. B /E B FEMGAERQIT TR, ¥ B EREAR L BIE 18
(K S).

R5 LTIREHYRAT LB LE

Table 5 Visible light absorption value of FA in topsoil

L Sample Ees Esss Euss/ Esss
—RRAR 1.520 0.342 4.444
ZRRE 1.390 0.310 4.484
ERKX 1.242 0.256 4.856

M 1.172 0.236 4.966

Rt 1.702 0.388 4387
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B3 5 51, B, M E, {804 6304 Bk, U — R R B 3h R K K 8L, T
B, /E, MW, & EEA L8/, BBk, B AR RE R AR, LRHE®
RIS T RIK . B0 R . SR 2T AL

S0 IR 0 4050 6 MEASAE . IR B0 415 60 T BUR B A F A R %
FEMARES . b AHLIIN G E 457 07 50, 45 — RS 8 AR (B 5 O R (3% 6)

#6 EHMEGEE AR Yk

Table 6 Absorption value of various functional groups (cm™)

HERE R i i =4 5 it e
Functional group Absorption value Functional group Absorption value

HEBOBEENREK 3400 B B i C—HER ) M 41 IR 3h 2930
WS NH: 2600 RE EEMAC=ONR 1720
BB I5 TR 3R B Bk e BENC—OE. BRENTE
C=0, N—HE X RB KKz 1650~ 1620 C—ORI X B it 45 IR 30 1400
RENC—ORBEREZEN SHASHAMYHC—ORE
TR 1250~ 1220 MR RN Si—OM RS 1030

B 1~ B 4 070 50 B0 B HEBR 39 7 3370, 2900. 2600, 1720. 1650, 1400, 1250~
1220cm ™~ '4b% R Wi fE, IR —HF A A HUN EREMMERALAR. SHEKRMZTHR
WENETFTHFLEMEREANSE. CEBRXARARR. G881 78, £RRAX T RHER
ML i, R DB T RN Bk, EHENERMEUN S ERAZ KR,
HE, FARR HEHHMOAIEHNEHEER. HTH HA % 1620cm ™~ bR B
59, M 7E 2900cm ~'Zb TR W 858, AL T HA SRR REB L, HELERMK., S5
MR, - ZHRAXHASEWH R RELD, FhERR. 37 H HA 7 1720, 1400,
1250cm ™ bR HR, FPHTRESTBRER,. TE - —RAX B HAEERER
HAEE, RATTNRESEMANRD, XEAERENEERM K.

A- —RBRE B ZHRRAK
C- =REUK D &M

T T Y T ——r—y
4000.0 3000.0 2000.0 1500.0 1000.0 500.0

B
Wave number (cm™)

Bl PHA RS i A
Fig.l Infrared absorption spectrum of HA in the soil studied

1620~ 1600cm ~ ' 2 6] & 3% 42 6 SR 4R 30 45, %0 480 BR 72 b AL A 38 ZU 4 TR Wi 0, 7T i R
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100.0
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Ay gl EEmasEiEE
Fig.2 Infrared absorption spectrum of FA in the soil studied
100.
I HEm
40,04 J- EHEM
g
60.0 1
§x
g5
E ¥ 40.0
20.0-
0‘0 T T L) v LS M T
4000.0 3000.02000.0 1500.0 1000.0 500.0

Wave number (cm™)

A3 ZRRAR LRGSR EHERIIEIEE

Fig.3 Infrared absorption spectrum of HA and FA in the soil of the second generation experimental area

100.0

I- AR
I- ZHEm
1

0.0 T —r—
4000.0 3000.0 2000.0

1500.0

1000.0 500.0
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B4 wEERHEMRAEHERLIDGEE

Fig4 Infrared absorption spectram of HA and FA in white meadow soil

7 I b B R U A 55, 1R B B R ER S AL B T A B . EBRTE 1660~ 1630cm ™' Z [A] &Y
WBGRE A, AR S E RSN, 7 1720cm ~ 4L 5 HERR i 1R {8 W)
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BB, TR 48t iIF B MR E L PHRSERE, X 5hEMTERE—.

R LT /MR 1 b BLAG RCH R SRS, IR T A M 4 MR AR BEL Rp
A PR, #H# Kumada M Aizawa X S BRSNS E 4 A7, ATRLE . AR L3
WMAREANT Rp B (WIAEBREYF)M B R (HEREYR) 2 H, iAELR B
R, BEMMAROERES. BN LR TEARENE R, BHEAERS, BHE
FHAREHR S, HARMANELRTUAEREYE D Rp B, MR RBLEHE—,
“RAREH, AMERARRBRER, MAHEHWE S, HEEREXVET BE, F=/
R T EMARN %A, Rp M B R HEMAIEEHE T K. b TIRMIE
CH # F Y fE7E, 2940cm ™ BT M MR U B &, #E 1639cm ™07 “B AR B, ZE 1515cm ™ 'H
T BB B A TR, 7E 1282 B 1204em ™ TEE W, AR TR AR R, B T B R,
BMESEFETHNEE. BERKERX, RENSEES. RoBART BEME: Rp
RS S AR EWEEMEL, R RAX M RAEEARERER.
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CHARACTERISTICS OF HUMUS IN MATURING
SALT-AFFECTED SOIL

Niu Ling-an
(Handan Agricultural School, Handan Hebei 056001)
Hao Jin—min
(China Agricultural University, Beijing 100094)
Li Ji-jin
(Beijing Academy of Agricultural and Forestry Science, Beijing 100089)

Summary

This paper addresses organic matter content, composition of humus, content of
O-containing functional group and infrared spectrum characteristics of humus in
salt-affected soil under different age of amelioration at the Quzhou Experimental Area
in Hebei Province. The results of the experiment show that with increasing age of soil
amelioration and improving fertilization and cultivation levels. The quantity and quality
of soil organic matter in the salt-affected soil improved steadily from the first
generation to the second generation and the third generation of experimental area
successively which is demonstrated by the increases in content of total humus, HA/FA
ratio, and content of functional group, and decrease in E,, / E
indications in the results of the infrared spectrum analysis that the soil humus was a
complicated system of multi functional groups. The type of HA had changed from Rp
to B type from saline land to the first generation of experimental area, indicating that

rate. There are

the soil humns was developing forwards complicated structure and diversified function.
The content and quality of the organic matter in the ameliorted salt—affected soil have
approached to the level of the local non—salt-affected soil——bright meadow soil.

Key words Saltaffected soil, Humus characteristics, HA/FA, Functional group



