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Table 1 Chemical properties of grassland soils

‘G’E?fl@ ﬁ;ﬁ) PHOK) (();7M. &N | ¢/N lﬂ?t&i?n ca0 | Mgo | K,0 | P,0, [CacO,
types | Depth cee 0) (%) loss (%) (%) (% (%) (%)
, 0—15 | 6.86 | 5.34 | 0.191|16.2 | 7.30 | 1.41 | 1.27 | 3.48 | 0.068 | 0.026
2 |15—25] 7.27 | 1.97 | 0.119| 9.60 | 3.55 | 1.21 | 0.94 | 3.73 | o0.051 | o0.022
B |25—50| 7.50 | 1.49 | o0.096| 9.0 | 3.21 | 1.21 | 0.93 | 3.66 | 0.054| 0.026
B |s5—70| 7.95 | 1.25 | 0.077| 9.42 | 3.05 | 1.24 | 0.97 | 3.66 | 0.054| 0.017
B | s85—100 8.29 | 1.03 | 0.062| 9.64 | 3.09 | 1.52 | 1.06 | 3.69 | 0.054] 0.017
>110 | 8.60 | 0.46 | 0.032] 8.34 | 4.69 | 5.31 | 1.14 | 3.68 | 0.05¢| 6.16

0—14 | 8.20 | 3.18 | 0.160| 11.53 | 4.80 | 1.79 | 1.05 | 3.40 | 0.079 | 0.69

?tk’r 14—35 | 8.25 | 2.04 | 0.120| 9.86 | 4.41 | 2.09 | 1.10 | 3.3¢ | 0.073] 1.11
% . | 35-60| 8.45 | 1.27 | 0.073|10.09 | 6.33 | 6.05 | 1.32 | 3.51 | 0.053| 7.02
% 60—94 | 8.95 | 0.42 | 0.022|11.07 | 5.03 | 5.72 | 1.54 | 3.44 | 0.038 | 6.32
>94 | 9.13 | 0.1z | 0.006|11.60 | 1.37 | 1.61 | 0.51 | 3.2¢ | max | 3.56

 REFEEEBTARBRE L, RLBENEEX 10YR4/ 4, BFEX 10 YRS/4,
ENESEPEHERR HPNRL, BREXNDL, KARRIDE L, Hlism -
ARG, BEiH. 0—35cm TEHRRSAERER, SemUTELERKR
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LEBARNERRLER BAZ,FEREFPYFEY 0 HER, U
RAH HH ENEEL, HPMRARKERERER, RAONKEHHANEHE
o BRI, UXRGFIKELNH, EBRBBHEYS50—60%, &EL% 500—600
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Table 2 The above-ground productivity of the grassland ecosystems

I 1985.8.2 1986.8.2 . KA 1985.8.19 1986.8.18
Aneurolepidium | iy Biomass |4:¥ & Biomass | Stipe gremdis |4 Biomass (¥ Biomass
chinense steppe . steppe

S Ngem | (%) |(8em™M)| (%) (g-m~*) (%) [(g:m™") (%)
ER - { 74.38 | 35.4 | 53.60 | 26.3
* 4 B 25.10 | 11.9 | 25.37 125 [x o = 95.34 | 67.4 | 118.22] 69.1
* ™ 22.24 | 10.6 | 26.91 13.2 BRAHKRETHEHYY 7.60 5.4 18.02 1 10.%
RAMKEMYD] 21.63| 10.3 [12.13 6.0 |& HW 27.56 19.5 16.05| 9.4
RES D 13.10 | 6.2 | 7.01 4 3.4 |HEmy 10.98 7.8 18.82 | 11.0
g W 23.49 ] 11.2 | 6.40 30 [ & 141.48 | 100.0 | 171.11 | 100.0
By B 7.19 3.4 |38.69 | 19.0
EEHp© 23.0 10.9 | 33.39 16.4
A R 210.13 | 100.0 [203.5 | 100.0

B: (11985 EUEAN WRAT S, ARRAANENE 1986 ERPRRR, (DABRANIFNFBBL.
(3)1986 5 QIR0 16, HOE BETE K T AR FIETE, 1985 (A QIEAF M. B WS,
(DR EERIMEMBLAMOFARBEY.  (DEEFLKLE LERTFH,
(671985 4 EIE R 10 IR HIRETE R TE K 25951986 K T2 26> A RAR V5,
(DR,

KEPFHIT 1986 4 8 Bt puib LAY RE 1985 £ 4w, XTI h T 1986
FRPERRE, B L EYR—HE/FERE KT, REHLATHE —C 08 KRR b
IR BRKEN 140—170 57 - KT(R D EFEEFER, IRNEHRX FB,
R, XFRERPFERERAZHEEE X,

HYRAADHEDIAT LM ER(E 3D, THEET 1985 71 1986 HEHSER
BLEYZEAL, B GE P & R ABUE Hh, M TS > A I BV Ko 1986 FERTMI TR, BT
YR FERARND LB RETED, B8 AN THIAENRE 1985 £ R Y
o 1985 FEHBEF0—10cm RERARENR S SHEN 5%, ERHFHFN 0%
1986 FREYFIN 50% M 53%, EHERALEMBUFERFERE,

HEN TR LM EmRZH(R/S (), B—B%ELLE, 1985 F£ALLER 1986 4
BIAKR(E o XFHES 1986 FRIHITR, HTEYRTIBMEET R LB £ K
AX. ARHEBAMRALE R, $E§}EB§&EE$§XH$EEE AK, EE®T
FERREBENESR,
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Table 3 Under-ground productivity of the grassland ecosystems

R K EH 2B AEHFER
Ancurolepidium Stipa grandis Ancurolepidium Stipa grandis
chinense steppe steppe chinense steppe steppe

23 3 (1985.8.2) (1985.8.19) RE (1986.8.2) (1986.8.18)
Depth : Depth )
anm | T | g EHERG| TN | L, o R TR 4y g |93 ()
Biomass | Relative |Biomass Rc!at}:vc Biomass Rel.auvea Biomass Rc.la‘l]lV;
weight% welght9% weight % weight %
0—5 380.0 31.0 382.7 24.0 0—5 | 534.8 35.9 312.5 35.9
5—10 393.9 13.9 234.2 14.7 5—10 | 224.6 13.8 146.6 16.8
10—20 367.7 13.0 315.0 19.7 10—20 | 254.6 15.6 157.1 18.1
20—30 244.0 8.6 168.2 10.5 20--30 | 188.3 11.6 78.6 9.0
30—100 951.0 33.5 495.4 31.0 30—50 | 241.8 14,9 98.4 11.3
50—70 | 133.3 8.2 77.1 8.9
& it 2836.6 100.0 1595.5 [ 100.0 Ait |1627.4 100.0 §70.2 100.0

¥4 FREMMAHFEROMR/FL (R/SH)

Table 4 Root/Shoot ratios of the grassland ecosystems

* B B R K R
i g Aneurolepidium Stipa grandis
chinense steppe steppe
Items

1985 1986 4 1985 & 1986 4
HMT4EHE (0—70cm, gem™?) 2522 1627 1485 870
By EYE(E-m™Y) 210 204 142 174
R/E 12.0 7.98 10.5 5.09

(Z) RREESRAPHIR _

B X THERESRETWDRER, SHNAPERURAR, ERAXENFH=E
AR AERER—, T REIHHER O, AW LH-HBRREUFAANTSZ: L
W B ER LR, BREY., ERAFEREYZ, £S5 PAHT C.NETEELRE
. PSR, BEFRTENERBLBTET LHSEH, ERHEFTRLE, NEEE

YL # 5L AT LB K, 1985 FAEERBRY 3.74 % , ERHFHEFE N 5.78% ;1986
ENRNH273F1.97%, ZEFEHANERKR TSERGEYERKIREE 57 T
ENEM, CEAMARGETHSEEFAREKR, 1985 FEREREAL DS 510 8.89 fn
13.9% ,1986 4E43 %1% 6.87 15.99% ¢ .

P.K.Ca F1 Mg ML 99% DA L& T LMY= H, REEE 99.99%, EEHTAR
ST SR, BERBEFEDHENSEREM, Tl Ry E2TESREYE
ERdERPRE IO EENER, ERMANEELFEMRBERA,

HFAESAREPETENCEEIERATIHSZRTROSR, BHETES
TEAFFRLEREN, AEEEFEDRFEFN. K>C>Ca> Mg>N>P; £
FHEFH: Ca>K>C>Mg>N>P, WEAAMEA, REHTAHFERPIEIESR
BOIEES CaCO; & BE B, (Hifn Ca AR BRI, BT RENENRNZRAEAHERR
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Table 5 Distribution of clements among compartments in the two ecosystems

b ¥i-f 3 NE
Grassl . C% N9% P% K% Ca% Mg%
t Compartments
ypes
M F R 7.36* 8.81 9.0 17.3 3.63 4,37
9.08 13.69 28.63 37.22 6.09 9.06
A74 1.50* 0.64 0.41 0.29 0.33 0.29
0.84 0.38 0.49 0.17 0.39 0.34
BEY 2.86* 2.19 1.75 1.23 1.78 1.26
FRER 4.37 3.21 4.94 1.80 3.99 3.25
HB#A (0—100cm)| 88.27* | 88.30 88.70 80.98 94,32 93.77
35.73 82.74 65.81 61.19 85.66 87.28
1 1 91.11%%  96.26 99.28 99.96 99.51 99.85
93.13 97.27 99.70 99.96 99.69 99.93
i gk 4.57* 3.94 3.72 9.05 1.70 1.52
13.14 13.62 13.95 36.02 6.92 10.3
A4 ] 2.36% 0.78 0.53 0.60 0.41 0.35
9.90 4.90 8.39 4.73 3,74 4.07
L 123-2. ] 0.80* 0.34 0.26 0.28 0,28 0.23
BE 1.76 1.09 1.62 0.87 1.16 1.27
RA (0—100cm)| 92.27* | 94.86 95.35 89.87 97.67 97.52
72.92 80.23 58.07 58.35 §7.91 84.58
R | 86.10%* 94,22 98.96 99.95 99.83 99.87
| 94,01 98.03 99.65 99.99 . 99.95 99.98

¢ BREEMTAREHOE T4 1985 £R 0,50 4 1986 090,
" RTREEERENTH N

RNRIFERE 2 A A3 (i ok, BR FERHRRRE, i, 1985 ERHTREDTEROERF
FIERBEEH N C>Ca>N>K>Mg>P,
WRAREMEYTVREPETRERE10%, ERTREMDTRESIZRHN
SM(FS5)o LL 1985 248, FTLIF H, ZEFE BB F g C\N, P MK Sh, Ca 1 Mg ZER
RPHERINE 94% . TREMKYEHET SHLARN XKRABRED I, Kbt
FEEUERAR, ETRERRY PO AL AR EEFIE; EUERFTEN
HAILLEREN S ZHNANE, 1986 Fu KRR PAVHBIEE 1985 F£410%, EPL
EREY S ZRET G BIR/N, RN D=,
() AREEMEERRPHER
BERTENEAREREFRESREFAIYRERNEERLE, ERESRESP
WEFRMREAZIFSEENEN, UTEELH-EBRREPHEESESSE. BE
HRAEFRTERNSR, TRNRREE, UREATEKRARNBRUHALENEE S, XK
Y TEMXAERESRETERTENRA(EEEIERRY (ZEELIH LN
ERBROESRENBRE/N A EAERS, R X ETBHTROBREEFE ZRBER,
EXREPAELBELSBRNE, HFEHE, BE. (DBLRCEHEEAL
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AT O A REE R AL ZBATH (DEDH LERELXZ TN, L8R
I REHEY; CIEYFEREERIAE, AEFB TRERS, EIFEDERZNTERE
WARZ R H REZ I (OEW R IR P TR 28Uk Ko

WERH TS EDE, BRHAEMMEES, AXBRERARBRREHRD 0%
HiEW,30% XFERU, BREEBEOME, FEEFRRROFEEN 055, KIFEEN
0.49, MBH THEMERKRFL T FEREREIBHEZARFRRRY, HibiTABE
ERFFEROELREN 171258 - X7, ERAGEEN 0.00355 7 « 7571 - K™ Kt
FEFEZFE S 920 %7 - KTF10.00365 37 - ™ - Kl

RBY RO AR, REVHORRMBERZAREERR, THEGBE], 1985 4
EXZE 1986 EFERHNA, FHERFREYROLRED 234 77 - K™, KHFERY 884
KT, ANEEDHINEARS NN 2196 FIL1IRE - KT

g LR R, #— P IHTEB T RERNAEFES AR S S EZARVFERR P,
WA 1 X 2 frRo

N 4,60 3.53 i._!o
P ] 0.355 0.135 .‘L‘E‘.’]
K | 4.63 3.04 0.371
Cn | 2.57 2.67 T.48 |
Mg | 0.413 04367 - 0.185
841 3 nEm
15.1 :?'25; 24.8 29.2
0.448 Tes ] (9254 ] 112 ]
.24 0.0 1.85 | 2.63 2.35
17,2 0.048 29.1 _24-.2_ -O—.I_I‘;‘
2.19 | .78 5.03 (o5
BR + R 7250 |
0,303
.7 -
0.803
3.93
X 31.6
2.60 1.2
.08
1210 36.8
+ e 5.93
36318 |
ST
7348

B FHERERESRESR N, P, K, Ca 1 Mg [YIRTE (g-m™eyr™)
Fig. ! Cycling of N,P,K, Ca and Mg in
Ancurolepidium chinense ecosystem
MTEREARERIAEN, RELBP Cafl Mg I BURHFEFRRERHAE,
EETREEDEZHNFEERBRAUXERERREPOE R, AERERR/DIR .
(B 38 B SR A R J/ IR MCEE (R /U ER) TE %5 K 3 51, 1 A L I S IR L 2 AR MR o

1) PRtk 58 %,1936; W%Eﬁ%ﬂﬁﬁ*ﬁﬁﬁﬁkﬂ*ﬁﬁﬁ?mﬁ&f‘ﬁﬁlmﬂ:[ﬁfﬁﬂﬁo Elﬁiﬁ?ﬁﬁ
Uibi(6::¢ ST 2ot
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N [0 1.7 0.615
P |o0.192 0.0926 0.0274
“x "{_ﬁ] 1.27 0.159
i T3 0.533
"My | 0.207 o187 0.0654
b 8 AW
6.95 0.46 1.1 171
5,171 ~°;§—m—‘d 0.527 0,642
152 30 T 119 0.703
784 | | ooz [ ] 21.3 _°;'l’7.':
.83 2.45 2% | - z;“
& n ER | :
0.102
8.3 || 57
9,363
3.7 =3
9,20 -~~~
0.674
1.04 - 157
P 22,1
+ —_EBE: 3.08
3369
* ]
M gs8s
B2 xEHFRHEEEREDNPK Cs Mg ER (g-mteyr™)

Fig. 2 Cycling of N,P, K, Ca and Mg in S:tipa grandis ecosystem

BXWBE, £E—FEREFRARED, MNERMBED & LN A 90.3kg-ha™:
yr BIEEFPNRTLRIY 47.7 R 30.2kg-ha™-yr'(R 6)o AWFREMHA, FH
BEFENBRI LR 316kg-ha™ yr™, K FHFY 178kg-ha ™ yr™, Lk ERIIE W,
ERAMEEBENERE. —FERRPPHERFTAREY 12.7kg ha™yr", IFE

B4 12.3kg-hateyr™! , RSP B34 6.74kgehatoyr, lb— BB 4/0,

®6 TEEMAI P NP ERFTHOER

Table 6 Cycling of N and P in various grasslands

Ay WM AR %) IR R (Kgeha™'.yr™') Amount released
% of uptake. b
A - REXY nbzve-};r:;uency N P B RIR
Grassl, types . plant parts O MR R aR MM | References
a Through . Through
N P Total | "gogee | Totsl | "Roors
- FEAEE 53 81 90.3 — 12.7 - [16]-
g Erianthus E[F 51 - 47.7 42.7 - - (15]
BB Arundinella B 56 — 30.2 27.4 - - [15]
B RS 23.4 44 316 292 12.3 11.2 A
i A4 PR 25.9. 53 178 171 6.74 6.42 KL

MR 6 ETLUR, & UFH SR SRR RS B, 0 E SRR R o
BB RAOLL B, e 350 10— 4 B R REBE A0 28 BER P AR 016, 3
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B R Y R AR LT I TSR % £, #E—SIENGBHRES Bokhari,
Tiwari 1 Mishra 2 AR RILEGRI, NEER LB SZEAWER, LTHEX
A5 ERER NS RBLL BEERTHYPEREX,

R ERTCBRB B RTEERTINERNER, TER: (DEWREH
B TS REREARR. A RREMMEERLRE (0—100cm), B HANEYRK
K ITCEEH T IS HH/EHE BEN SARS A (OB REBEBRE, LEEEMAH
FPHERTESENBERMEMALE DT L ER— ﬁiﬁﬁ%m%k(nﬁ§¢%
RSB AR 2E,

RIT R AT B HOR B3, 3 b T A S S EA ARG R ENE AR TSR,
WTHABSEHEESERAE ), REXEEFARASSH P.KFLERM LTS
WU R AR T RS R ORAY. ETEEFT LR 90% Dl E BB TR
RO LT, WARRNEERLE, AHFERE - RN R R R T 55
B B R BB R o

BT EERFESEETKEAPOHER (%)

Table 7 Function of different compartments in the cycling
of nutrients in the two grassland ecosystems

INE Items N P K Csa Mg

23.4* 44.2 52.5 13.0 15.9

76.6 55.8 47.5 87.0 84.1

W15 AT IS R AT R 22 -2 - . s
87.5 87.6 70.8 91.9 92.9

W BB A ST B AR A TR B 3. 8l . s o
Y S DEN R IR VEES § T o f—‘g 5. >
92.4 91.1 95.0 93.2 94.9

HMFERBRES BT R 9.1 5.3 359 3.4 363

* ATFAHEREERPAEL S B AR ER RO,

Tiwari BT THEREESREPNHBRE/ B, AXBRNGER5ZEERN
JNRBHEFRZERRE K, — BRI S BRABRERLLE A —RERR N MM,R/U
AT lo XEXREMEHEYSRIFREFRELEUGE 8)o TRABR/ RIKLAILIIERHIT
REESAETHRDER, FREHOE, ZRESREB L —FNEE, WITARS
PR A BEAT—FERL, RIVLKT 1, RPEMWAREPTROERHBRATHA
B. BULAR-FUEHER, RATRLENTVE, RERL S FUE £ EEDIY
{ﬂ.(ﬂo

R RNRRREFEESRE R, BNEL HEATENR/UBBIAT 1, 3 Mg
B R/U HEHRTF 2, LRARM AR B2 M R AR B Ko MIERENREFRAES RS, G
KRB AR % 2 B8R FF %o
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Table 8 The annual uptake, retention and releass of nitrogen
in different grasslands

% | 2FRBK

R O% my | ww PRREEX ZEERE) smw LT

Grassl. types Uptake [Retention f:;:’r fml::m(t:ad release ratios
ElE Erianthus B% 87.4 39.7 5.0 42.7 47.7 0.55
BIgr Arundinells % 55.5 25.3 2.8 27.4 | 30.2 0.54
EEERYE AT 69.3 17.8 12.1 39.4 51.5 0.74
EEEA®R A 77.0 25.3 26.2 25.5 51.7 0.67
SEpEERA 58.9 -2.2 20.4 40.7 - 61.1 1.04
HEERERR 197 —86 23.5 292 316 1.99
hEAHEER ‘ 93.8 —66.2 7.03 171 178 1.90

m, & &

HR M- MBREUR THRASREMTRES, HAKXPERTROER, R
¥t — 5 77 B B A A5 A 45 R0 R 1 R 2 A0 Wibo

WREEERRN FTEATREER M- ABAL PR, REFES¥T X
HNEZ—. AXHRMERZYN, LN-HBREDERTKOBRABITET LiNE
o, MEBETAZTERTENEECETRA D, SHANTREERESRENR
FUHELREENR Y, LR-ABARGEPERTRNBADSFET L MED, XR—
FABEHERRER L EEANE R, X, BATERBED LB Sk EH
REZANTEESHANEBED, BRTREPERLEIECETRA S, Y83
ARSBEREN, EXNR T TR EY S, Wi RS R, A5 EBSER, R
ABRRAENESREERAACLAER) TN, £ REHHERE

EEAXHER, HRTEATRESSEZ ARENBRXR, HBERE
75 R A03H 8k SRt B 3 b 8 B A A R R 0T BV — o B LR AR BT S04R 4 T B e
o MARSERTHL LD FERNENRRADTEOTR BEXSSHTRES
B, BRAEEASRELTE M, MR EHYEYEBERKTTSHEE, R
BWRARGR, EREGHTERL, ZHRNEGBAARNEEHRPEHRHET
R, BN, M LMK PE R TENENTBUBMANLARE, nEE—E &

RMBEBHREZS, BRBNREBEREEAETEIR EXREZRMNAER

P, TR A R R B, RSB RN AR TR LT REN™E,

8 % X K

(1) BRiER®, 1983 ¥HAFNAHPFERRNRCERERME. AVESESHHYPEAR, 7820,

- 143—151 7, .

121 PREERS,1985; AREWAERR 122 RABGHTREPHE. AREHREFHAF 1, 112130 K,
HNEHURH, ‘ .

C3) &AIIS,1989, XTRAREEREDHFERITN. LN M2148 3 15,158—139 Mo

U 4
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CYCLING OF NITROGEN, PHOSPHORUS, POTASSIUM,
CALCIUM AND MAGNESIUM IN GRASSLAND SOIL.-
VEGETATION SYSTEMS

Zhang Xiaochuan, Cai Weiqi, Xu Qi and Hseung Yi

(Insifsnse of Soil Science, Academia Sinice, Nanjing)

Summary

The productivity and allocation of nutrient elements and the biological nutrient cycling in
two typical grasslands in the Xilin River Valley, Inner Mongolia were studied. Results obtaincd
showed that the above-ground biomass was about 210 g-m™ in Aneurolepidium chinense steppe
(A. C. S.) and around 140—170 g m™" in Stipa grandis steppe (S. G. S.). The under-ground
biomass was 2837 g'm~* in A. C. S. and 1596 g-m~* in S. G. S (0—100 cm) in 1985, and 1627
and 870 g'm™* (0—70 cm) in 1986, respectively. The Root/Shoot ratio varied from one grassl-
and type to another and from year to year being in the range of 5—I12.

The soil-vegetation components of the grassland were divided into six compartments: the
soil, the liveing shoot, the standing dead, the litter, the liveing root and the dead root compart-
ment. It was found that the largest amount of nutrient elements existed in the soil compartments.
In 1985, only 3.74% of the N and 8.89% of the C in A. C. S., and 5.78% of the N and 13.9% of
the C in S. G. S. were found in the organo-syste us, 99% of the P, K, Ca and Mg were found in
the soil compartments. And the largest amount of the nutrients in the organo-systems were fou-
nd in the under-ground plant compartments. The compartments of litter and the standing dead



150 + » » " 2 #

had the least amount of nutrient elements stored. The order of nutrient element contents in the
grassland ecosystems was as follows: K>C>Ca>Mg>N>P in A.CS. and Ca >K>C>Mg
>N>PinS. G S.

The amount of litter formed from 1985—1986 was 234.6 g-m™* in A. C. S. and 88.4g-m™*
in 8. G. S.. The amount of litter disappeared in the same period was 219.6 g-m™* and 9l.1g
m-" respectively. By assuming that 30% of the root biomass was dead root and that the turnover
rate was 0.55 in A. C. S. and 0.49 in S. G. S, it is concluded that the amount of root died in the
year was 1712 g-m~* and the root decomposition rate was 0.00355 g-g~'*day~'in A. C. S.. In S.
G. S., those figures were 920 g m=* and 0.00365g-g~'-day~" respectively.

Finally, the cycling diagrams of the nutrient elements were given. Amount of N minerali-
zed in A. C. S. was 316 kg-ha~'-yr~', in which only 7.6% was released by the above-ground
litter; it was 178 kg-ha='-yr~' in S. G. S., in which only 3.9% was released by the above-ground
litter. Amount of P mineralized was 12.3kg-ha~'yr~' in A. G. S. and 6.74kg-ha~*-yr~* in S.G.
S., in which only 8.9% and 4.7% were released by the above-ground litter, respectively. It was
the root system that acted dominantly in the uptake and release of nutrient elements. The Release/
Uptake ratios of nutrients were larger than one, which indicates that the uptake of nutrients
from soil was less than the release of nutrients to soil by the organo-systems in the year.



