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Al PR HE o R 14 A0 k) R 280 4 B4R W 23. 824 MN27. 8T xR LA WY I 24A 42 | 3. 3404 3T b
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EERALE MBS, M. BEMNBRRSERGES, Hi b4 = g s b m R 5
BHAEHBERE (FE1) . HH,1990,1991,19924E SRF b CK. 4 BIE & 78. 23%.82. 61%.
71.01%, FHGERBTT. 28% . [ CK A HIRFT0- 88% . 79- 7724, 64.20%, T-IHEIF
BE71.60% . B SR A HIRM35: 29%. 43-72%., 37.29% , FHHEFERF38. 77%.SR I
CK,7r B3R & 31.73%. 27.06%. 24.56%, THEEREG27.87%. L CK 2 5 &
26.31%.25.55%.19. 60%, T4 % 23. 82% .CK, b CK. 4 3138 4. 2926. 1. 60%.
4.14%, FHBERBS- 340,

™1 FEMSL TR T b L5~ 3 i i RhE
Table 1 The dynamics of aboveground net production and value

in differsnt control measure

i 6] Hh b 7 IO/ 2D HEGE
Tlate Aboveground net production(kg/ha) Productive value{Yuan)
SRF SR CK; CK, SRF SR CK; CK,
1990 5482.0  4052.0  3208.0  3076.0 | 1096.4  810.4 641. § 615. 2
1591 4096.0  28B50.0 - 2279.0  2243.0 819.2  570.0 455. 8 448. 6
1992 2890.0  2105.0  1760.0  1690.0 572.0  421.0 352.0 338.0
X 4156. 0 3002.3  2415.7 2336. 3 831.2 600. 5 483.1 . 467. 3

. SRE. BB 3SR+ 83T Scarification+ Replant + Apply fertilizer +Fenced area
SR #1481 I+ 5 & Scarification+Replant | Fenced area -
CK,:#H Fenced area
K, 7 M8 Contiol¢Not denced area)

- MR CKAEH SRR SR £ 5 RR~ &, M| SRF. SR, CK,fSHEHE (SRF

—SR) ST 4 PR R B 28 I 2T

HE2A %, SRF W& =R SRR, FHEATGETH~ETE1819. T4, FHE
H363. 937 HRHHLRLLAE, FHGA T EMEGEHTTHEIS TN, FHEH
230 737G.SR JB P, TG AT RMEEH™ T Ho66. OANT, MHA133.205T; CKiRt
ANy FEHEARERSF UM TE?Y. 3A K, FEER15. 970 . EF UL TS LR
ﬁﬂﬁ*ﬁ HOBE $ﬁmﬂﬂﬂ‘ﬁﬁtﬁﬁj¢ o BN 4 BB AT 1 PR B30, 7840 s PR{EE 6. 1570
B[ 45 ST ¥E AT M PE T RE33. 21407, PR N6, 6450, FIR Dy SRF, G B A/~ TH
20.5322F, PR N4.105T; SR B, SxREAH>TELZ. 344, FHEHA2- 475C;
CK.B/IN, SR P =T 5. 534 7. P{EN1. 1070 BN S A B EMB A LT, RN
HE. SRF. SR. CK, A4 R~ F2833. 2120 /1. 20. 5248, 12. 344 Jr» 5. 5340 fr ¥l
e Ay R4 6. 6475, 4. 1070, 2. 4758, 1. 107C. HIERT W, 72 ER{L AR TR .
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M4 (MAUBERE . B EARESEZSRREEARASHEEAETMET . THE
ERE., sMEMEZFHTHEE, ERETEE, BRRERK. NEEESETE, KEMH
T (IM1991, 19924F) WERAPIIHY WU E W AHBEEMEER, R ERE
HABIARRENBEAHFTHEETRESARE ., FMUEFRE, THSHFREAHB . HE
ATEH AL 1. 10, $EBERCAE B oRO. 10,

B2 ARROLERANFTESNENE ENRTES

Table 2 The compare of benefit of production and input in different eontrol measure

H H Item . . 1980 1991 1992 > X
SRF (kg/ha) 2406.00 1853.00  1200.00 | 5456.00 | 1810.7
{Yuan/ha) 481.20  370.60  240.00 | 1091. 80 363. 93
R SR (kg/ha) 976.00  607.60  415.00 | 1948. 60 §66. 00
Production | : .
. (‘fuanfha} 185.20  121.40 83.00 | ' 399. 60 133. 20
benefit, . . .
"CK; {kg/ha) 132,00 36. 00 70. 00 238. 00 79.30 °
' (Yuan/ha) " 26. 40 7.20 12.00 1 47.60 15. 89
SRF (kg/ha) 27.13  20.8%  12.53 | 61.55 | 20.53
_ ~ (Yuan/Yuan) 5,43 4.18 2.71 12. 32 410
P SR (kg/Yuan) " 18.00  11.25 7.69 37.03 | i2.24
Input - -~ : _ ' . , L
1 " {Yuan/Yuan) 3. 62 2. 25 1.54 7. 41 2.47
- Ih-quﬂt , . + S , .
' CKi  Ukg/ha) " 9. 21 2. 51 4.88 16.60 |’ 5.53
(Yuan/Yuan} * .84 050 " 098 | 332 | 110
e e T i : e et
(kgffm} [430.00 124600  785.00 | 3461.0 °| 1153.70
Yuan/be) 286.00  249.20 15700 | soz2 | 230.73
WIER (kg/kg> 38.13 33. 23 20. 93 92. 29 30. 76
Bebefit of apply K :
. (Yuan,/kg) ] 7. 63 f. 64 4.1% 18. 46 f. 15
fertilizer
(kg /Yuan) 41. 17 35. R7 23.60 | v $8ZBa V:38u2%.
_ ) {Yuan/Yuan) 8. 23 7.17 4,52 19. 82 6. 64
A e *ﬁ%,' *-4' ' - ety — — : " - ey
! 1 -t :| . r : | , : ) - o
ﬁ’l’iki"‘&ﬂﬂ‘ﬁ\ - R S U N D
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! ilu..
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AN, CKAICK 4FR AL, ri-lwwﬁ: KRR A, B G LMY, &
@’H‘ﬁr (CKJFﬁﬁﬁ'c#') 26 H ﬂﬁﬁj?ﬁiﬁ‘})ﬁtmiﬁ{tﬁlﬁ (ﬁmsﬂﬁﬁm’tﬁ: Jﬁ
37, SAUF/ABD . BIKETRE SR, 5 T ETFRAMN L, BNRTEGTR
A5B0 SERTEN T T SRR R 4 50 338 B F 4 R A 2 300Kk, F
Jﬂﬁ’“ﬁﬁﬁﬂﬂﬂﬁﬁr Ky SKRMAT, 277 20T o0 BT, FABABBERA

13.865%, 3EFI41. 587 AT L. zﬁzmﬁ%mw\ﬁwﬁﬁmﬁﬁ i
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BIZR3A[ KT, SRF X34 3tH A 266. 0770, BB T188 374. 26 X 10°THH.; ol G
2 493. 6070, FMBB{E K 357. 15X 10°F M E,.SR K 34EFLH A 161. 8670, #BE{E %188
330. 52 X 10°FF8H.; =451 801. 4050, RABEIH 308, 48X 10°F & H .CK, 3FEFE AN
43. 02T, JBEME N188 324. 22X 10°F . E.; M 351 449403, ThEE{E 2266, 03X 10°F
LH.CK.RBAFANMEERA, HEBEFEX G ANE, XEHEYARYEE, Mk
{E 35188 323. 89 X 10°FHH; FHK1 401. 907, IWAB{E K236.09 X 105 TFHH.,

R S SR YN

A TR L = ﬁ)‘iﬁﬂfwnﬁ (1

Tf'ﬁ?ﬁﬁﬁj SRF. SR, CKiW# AN R 4. 10, 2.47, 1.10, BFWHEHAK
K %3.10.1.47, 0. 10,SRF, SR, CK, fiI CK, 8988 Bi5 M 4 51 50. 19%, 0. 16%. 0. 14
0.13% .5+, SRF fWEBEEHBRERE CK.. CK,. SR BH#546.15%. 35.71%.
18.75% 3 SR H CK,. CK 4 B8 23. 08% . 14.28% ; CK, 1 CK.IEE 7. 69% .U %A
FHAES S BN Y% (BEES, 199D 38, SRF, SR, CK,. CK.iyfk Biik
MK H0.46% . 0. 40%, 0.34%, 0. 31% . H ¥, SRF Ay BT HEFE L CK,. CK,. SR
4+ BI$R548. 39% . 35.29%, 15.0%.SR & CK,. CK, B 29. 03%, 17.65%; CK,
H CK 2. 68 % . M, ZERFHMEM TR, LR RAEHHET L IRBHE &
FaX, ERRKEBEEMAEN, REREAEEAKT, OFAEEGRTERE. WS

BRI, TR, HE. HEANESSOEN, Rye

MR, BEBITEEA THWRE, AR AR LD HHAR.

| i ALK 3 A
1. MR 45 B XL

- WRBRAEREACSREERT, MRS EMA ), T HEEEGIEFOE
HKER ., BIEE (FRES, 1995 fIgHEETE,

B FR4T[H, EAFEZELAET, HOFENERARE, RN SRR
RIS A AR BRI M., SRF, SR, CK,19914 19897 Yok ) R 28 4R
ﬁ%ljiﬁﬂnzs oo/ 15.28%. 11, 75/; BRI AN17. 77, 2.61% . 23.60%: %
#ﬁ%ﬁﬁ%ﬂiﬁﬁui 43/ 3. 53/ 2. 70% AR KA RE SRFH:CKI SR 4
;'EJiE:hula 35% 10. 51/“ SR tI:CKIJaE:!Iu? gn/; T B, SRF H CKy. SR 4-4
tﬁim-iﬁ 85%. 17. 30/; SR H. CK, #jm25.18%, ﬁ%ﬁ%miﬁfﬁ%ﬁu SR ﬂ?%
(3. 4&35) ﬁ;gﬁ:jb CK (3. 4040) #1 SRF (3.3994), 395 5% CK B8 (0. 9454) SR
B¥ (0,9434), SRF ﬁ{ﬁ (0-8999) X RM T SRF Eﬁﬁﬂﬁﬁ??bﬁ&ﬁfﬁﬁﬂﬁﬁﬁ
iﬂ?ﬂﬁ-ﬁﬁa ﬁﬁ%&ﬁ%ﬁﬁtﬁﬁfﬂﬁa’jﬁ?ﬁﬁ?ﬁ, :ﬁﬂt#ﬁﬁﬁrﬁ]ﬁﬁmﬁﬁ# #F
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i VR SR (S o 25 DB » DA T 0 00 0 2 R 16 25 R B8 U0 45 557 JE 4 0 1 SR 40 S
RARNENE A THYBEH ANETEEKTEN, THOELRERER, R
RHH SRR, B YRR RS R, '

J

h

Table 4 The characteristics of structure of plant community

B4 FERSGIRSRET AMR TSGR

in different control measure

—

B[] T e 0 %, BEE) EHERRY
Tlate Species compose ': Total coveragy( ¥4 ) Diverslitg.r index
SRF SR CK, SRF SR CK, SRF SR CK,
989 | - 36. & 34.0 - 70. 75 50, 00 — 3.3992  3.3275
1990 42.5 41.3 38.0 84. 38 71. 10 59.50 | 3.3509  3.468¢  3.4830
1991 |. 45.0 41.5 38.0 23, 32 72. 60 61.80 | 3.4479  3.5223  3.4006
X 43.8 39. 6 36. 7 g3. 85 71. 48 57.10 | 3.3994  3.4635 3. 4040

B, BRI AR T ke, B il o w ENsBGES,
7 MR B L8 B 2 SRE AR AT 90 K bt 1, SR 35 80E A4 ,CK AT 60
¥ SRF.SR.CK ZHO—10JEKEZE iy A4 4 45 3 £ S 4943, 49%. 66. 59%,
85.62%, 10—20[EXE B P4 Ra 5521, 13%. 16.14% ., 7.14% .SRF, SR, CK, )
F CK A A L &F 47 348 B @ € A9 K PHEE 2 B 0 221- 18 X 10° TR /A4 BT, 159. 78X 10°
FHE /BT, 128.56 X105 H /401, 124. 32X 105 R H /A8, 480G AR AES

®s REMSHEAETANE L. BTERREESTE (30 f
Table 5 The vertical distribution of plant above-belowground .

biomass in different ‘measure (%4}

wE (E¥ ’ b i . I
Height (e Aboveground part - Belowground part
SRF SR CK SRF | SR CK
0—10 43. 49 66. 59 85. 62 86. 18 89. 59 85. 89
16—-20 21.13 16. 14 7. 14 8. 78 6. 82 9. 20
20— 30 12. 26 5, 58 2,96 5. 04 3. 66 4. 91
30—40 6. 52 3- 26 1. 65
40—50 4 27 2. 23 0.77 -
50—60 . 3.88 1. 98 © 1.8
§0—70Q, C 4t 3. 41 |
70—80 392 0. 65 |
>80 0. 94 )
+ 348 »
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REfHAY0. 1175%, 0. 0849% , 0. 0683% , 0. 0660% , 23 %5 Y6 & B8 5 8B{E 89 0. 2865 %.
0.2070%. 0.1665% ., 0.1611 % .SRF fIMEEF AEH, CK,. CK,. SR B E77.84%.
72.07%. 38.41%; SR . CK,, CK,\ 5 B3R E28. 49% . 24. 32% : CK, H, CK, 38 & 3. 35%.

2. T REMEFRBEREEMN, P, KSR

B AR H, ARLEESTAEHRENKRL BRI HN SRF (40, 32%) >SR
(31.13%) >CK (24.18%); PEHBEYHEEE KK A CK (7. 42%) >8R (8. 25%)
=>8RF (5.0506); #EEHEBHNEEFERK N CK (68.40%) >>SR (62.62%) >SRF
(54.66%) HHULAT AL, 88, MHMEMEEARNERERE RN ESE B BREDH LM,
HEXREFHYN.P.K CEFTEAHRS 7). HP,SRF #EH F34 N 5% CK,
SR 7 AR E7.81% . 6-98%, SR H, CK #£80.78%; SRF §#9 P & ®H, CK. SR 4r 5i#
H31.21%. 0.89%, SR B, CK #£530.06%; SRF W K 4 # K CK. SR 45
202.78%. 57.97%, SR H; CK $£%591.67% .SRF ### FZ4 N &8 CK. SR 45
BHE61.02%., 26.67%) SR L CK #5827 12%.SRF P 5B ¥ CK., SR 435
39.16%. 15.70%, SR H, CK $#15520. 28%, SRF K 4%k CK, SR 4 B 5 50. 00%.
31.25%; SR K, CK #514. 29%.

Be AEMCHENMA T T FEMMAERBET (L
Table ¢ The changes of dominance of main plant group

in different control ofeasore

B RMEHE grasses WEA Desges ZE¥  Forbs
Date SRF SR CK SRF SR CK SRF SR CK
1989 - 31. 75 25. 70 ~ §. 50 5. §1 - 61. 75 68. 49
1990 | 42.42  37.17 25. 72 4. 30 7. 20 8. 49 53. 28 55. 63 65. 79
1991 | 38.22 24.48  21.11 5. 74 5. 05 7. 85 56, 04 70. 49 70. 94
X £0. 32 31.13 24. 18 5. 02 6. 25 7.42 54, 66 62.62  68.40
®7 FEMCLAKHETHWN.P.K SRS
Table 7 ‘The content charateristics of N,E,K of plant
in different control measures{ %)
WE N P K
. Jtem SRF SR CK SRF SR Cit | SRF SR CK
- My 84 Aboveground 1.3 1.29 1.28 | 0.227 0.225 0.173| 1.0¢ (=89  0.36 -
.. MTF#4 Blowground .95 0.75 5% | 0.196 0.172 0.143 | 0.21  0.16. O.14

.

3 R TESAN. R MRLR B |
B AR ERAE, XM BTEN N, P, K R R AR R 50 R,
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JERH TR T RELFHE FREESRF. SR, CK.M CK, T RBLFHFHE (20—80
ABEHL D B 50. 480 FF /B3, 1. 760 /JE K3, 3. 8928 Fr /B3, 5. 218 /I 3,

EARSEEGF TN IREN FEEZRANE, HERM LREENBE TR .
FIE KK 5 CK (0. 368% ). SRF (0.364%), SR (0.363%).SRF £ P &R+ R
BE AR BT 0. SR AR, HPHEKRK N SR (0.165%). SRF (0.163%). CK
(0.119%). £ K SR EHEKK K CK (1. 760% ), SR (1.641%), SRF (1.562%).,
1 MEM N, P FRETHERK S SRF (351. 18 ppm, 7. 33 ppm), SR (294. 54 ppm,
4.08 ppm), CK (280.07 ppm, 3.53 ppm), 3%, SRF #EM N & % SR, CK 45
19, 23%. 25-39%; SR KL CK £ E5- 17% .SRF (i P B SR. CK 7Rl
79.66% . 107.65%, SR ECK #ER/15.58% .2 K # BANFEHEMKK A SR (181.5
ppm). CK (161.9ppm). SRF (139.3ppm). T HH¥M N, P, K TR SEHNEETH
B CK By N, SRF B33 P #h, M8 L R E AL . X AAE S5 AN
BER ., FEREMESARKFAE R (FRE%, 1995 .0 SRF A P 55, B4
E&H P B ETHKET I, M20—30EK L2 PHYHASARHL, HERD TRIE
I, ER20-0EXTEFERP SBAXTIO—20EX BN ER. NMCK A, BF
HeEw L, EHED, BTRE, —THERRLERNER, B—HFWML T10—
20/E Kk + BB N fRBR A, MRR—10EkK + BEFEH N ER/AAF10—20EK
TEFRHER BT LIRS, EXRE, B BEFWEREE, AOUENT 28R
SR, MEER THYXM N, P. K TRREH FAEHE, 23 72N REREF,
BMERSMERER, N {RBCHA, SRF B SR, CK #-8I3#=39.59%. 71.36%, SR
W CK 88522 76%.P 69l F) A, SRF B SR. CK 4 $I38822. 70% ., 90.11%; SR I
CK $B 54 95% K ®yM U P AT, SRF B SR, CK 4Bl ®i82. 32%. 139.05%; SR B
CK #£8&31. 11 % UGBS EN, #dEMERSBBAM N X, SRF L SR, CK 43
R B50.00% . 96.90%, SR . CK #7531, 27% . 1HiF 4 P %, SRF I SR. CK 43 #®
65.79% . 113.56%;: SR th CK $£%28.81% .19y K £, SRF It SR, CK 3l#&R
89.71%.178- 99% ;SR B, CK $£8547. 06% . H LI 85 BB H, N f% 3 ,SRF
i SR. CK 43 BlE/15. 28%. 32.77%; SR B, CK $£%15. 17% .5 ® SRF & SR, CK
ARIHEE23.91%., 52-43%; SR W CK #£8:23. 02% P BRI #E, SRF ik SR, CK 4Rl
REL17.44% ., 2.64%; SR K CK #®17.93% . Hi# 2, SRF It SR, CK 4 ¥|#E &
11-56%. 9.36%; SR i CK RE{f£1.97%.K ¥ &, SRF # SR, CK ﬁﬁ]ﬁﬁ
114.56%. 148.14%; SR B CK $£815.65% . I918%, SRF K SR. CK 123, 10% .
190.12% 5 SR H CK $E/530. 04% LI+ 3% NP K TR L B, N BRIE, SRF
. SR, CK 4 B2 #38. 82% . 73. 53%; SR K. CK #£%25. 00% . [H3A#, SRF tk SR. CK
SRR 48. 8454, 100. 00%; SR b CK #8%72. 00% . P @R #, SRF I SR, CK &
BEE21.88%. 39.29%; SR W CK #%14. 29% . [Hi: 3, SRF It SR, CK 5B
70.59%. 61.11%; SR H. CK & {%5.56%.K R #, SRF K SR, CK 2 5l# &
211.11%. 300.00%; SR H, CK 2 & 28.57% . 1938 #, SRF K SR. CK & FE %
100.00% . 166.67%, SRt CK £E33. 33%.
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EeAb, GEGIARE. M. HBAE, LB MESHOBREMSESYS, WAEH RS
EWEA 0 SRF, SR, CK &4TF, #FBESHIH17.9C, 19.3C, 21.3C, 0—10
EXRRANHBESFIH10.2C, 18.0C, 17.5C, 10—20ERKEE MR B 450
18.8C, 17.6C, 16. 2C. H PHYEAEREMNES A THEHO X SIEHMERLEE,. T
MEBENRERTR L BKSHEEEL.

19924 RIRZ 4 2. SRF B kAL H15.05%, SR :Ena S5, CK %
18. 503k (F R ER 50 X S0EXK* B 40 MBEHLEE 77 X R (LB R B, il Ay (B 72
tEH X{Rﬁﬁﬂﬁzwﬁ%m— WEMAIBSRA S, THEHER S5 i S MR,
BICE R, MG EEERMBRA, THEZGREESERE, MREBERE®TNE
Wilr&riit, NSEMESHEAFERS/EM, SHEHYRY BEHEBHTNEMTFIOL

PR R E AT .

$£ & X W

ERE, AXE. WHRAH. B &, 1995, FHEEHES TROCEEEDHEANBRLSEEN, BHELALESR

% (4), BPUHMLL. _ .
ERE. AXES, 1995, WEMgTREERE. B, FLXSE. BREFNBENMSF, REFGLEERS

(43, PR,
HEX. B X, 1590%, RERASSERRSAAEMOHERESRRN 1. 2 RRECHE TR SR

HEHERNIZH, BELDESRE (3): 3940, PR,
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BENEFIT ANALYSIS OF RESTORATED
DEGENERATION GRASSLAND
BY DIFFERENT CONTROL MEASURE

Wang Qiji Zhou Xingmin Shen Zhenxi Chen Bo
( Northwest Plateau Institute of Biclogy, The Chinese Academy of Science)

Abstract

This study undertook at Hzibei Alpine Meadow Ecosystem Research Station from 1989 to 1582,

The experiment area was divided into four types, Scarification-Replant+ Apply fertilizer +Fence
(SRF); Scarification+Replant+Fence (SR), Fence contrastl (CK,) and contrast2 (CKa,).

The results showed that the aboveground net production and its yield rose evidently by the artificial
control , Among which SRF increased 38.77%, 71. 60% and 77. 28% than SR, CK, and CK., reapective-
ly; SR increased 23. 82% and 27. 87% than CK, and CK;, respectively; CK, increased 3. 34 0% than CK,.
Production and investment benefit of SRF was tbe biggest among them s SR was mediate and CK, least,
their ratic of output to input were alternately 4. 10, 2. 47 and 1. 10, and their ratic of investment benefit
were alternately 3. 10, 1. 47 and 0. 10. Energy transformation efficiency of SRF, SR, CK, and CK; were
0.19%, 0.16%, 0.14% and 0. 13%, respectively.

Scarification, replant, enclosing and fertilizing could not only improve grassland ecological environ-
ment and raise light energy utiliﬁtiﬂn efficiency , but it increased obviously in species components, total
coverage and the ratio of high quality grasses in plant community. At the same time,it also improved ab-

sorbation utilization and return of Nitrogen, Phosphorus and Kalium elements from soil bank and accel-

erated matter in good cycling of alpine meadow ecosystem.

Key words: Degeneration grassl and; Control measure; Benefit analysis
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