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Table 1 The seasonal changes of both biomass of regrowth and intensity of absoluty
regrowth in Kobresia humilis meadow (oven-dry weight).

LRI BERH | FEEEMRGI/RY) |[BHEEEE Gk - X)) # B

The growth The days Biomass of regrowth [Theintensity of absoluty it

period of regrowth (g/m*X+8D) regrowth (g/m? . day) sk
V,7—V1,5 29 22.6743.0307 0.7816 1.0069
V1,5—V11,6 31 79.87+46.2832 2.5763 2.7613
V11,6—V111,6 31 118.67+18.1198 3.8280 4.1806
V111,6—1X,5 30 48.0042.0000 1.6000 1.3600
1X,5—1X,14 9 2.004— 0.2222 —3.4889

* EKHM4 A20BFRER.

* The growth season started about 20 April.
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Fig. 1 The seasonal changes of the intensity of regrowth in
Kobresia humilis meadow
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Table 2 The relation of intensity of absoluty regrowth with main ecological factor.

X AR AEHSE B2 Kk B ARRE L EKE(%)
E ¥ M (Fa/#* - R) «c) (&H) The water content in
G 4 The intensity | Mean air Precipi- different soil.depth(%)
er;)iv:ctl of absoluty temperature tation
P regrowth of month (°C)| (mm) “0—10 - 10—20 | 20—30 0—30
(g/m? - day) (em) | (em) | (em) | (om)
V,7—V1,5 0.7816 s 11.6 31.77 | 32.97 | 29.42 31.38
V1,5—V1I,6 2.5763 8.8 83.0 | 34.91 | 28.72 | 27.03 30.22
VI11,6—VI111,6 3.8280 1I.2 108.7 40.86 38.25 32.16 37.09
Nill6—=1X.5 1.6000 10.3 164.6 35.21 34.74 32,95 34.29
1X,5—1X,14 0,2227 4.3 108.8 44.50 40.88 36.72 40.70

LB AN FEBENEN: EUMESEMN 4 AhaFBRET, 7 ARSERS,
RFHSE 11.2°C, WnRESERE 27.5°C, HHE—BRAGM 8 BUEH TE., <&
EAERFHEMN BT B ERN L, B 5 40 T4 B 02 L i & R,

EAZH RHERFN SR SHR FEBEEEAER(E3), 5—7 ML (r=
0.9999) Lt 5—9 ARyMEAEM: (r = 0.8682) SN %,

RI3 THERENENEEERS A EHSENELE

Table 3 The correlation between the intensity of absoluty regrowth in different
growth period and monthly mean air temperature.

: f HERK - & B
Growth period Slope [Correlation coefficient Significance test
V,7—VIll, 6 0.5070 0.9999%:* 0.9998 P<0.0L
V,7—1X,14 0.4070 0.8682* 0.7538 P<0.05
X,7—1X,5 - 0.7802 0.6087 P>0.05

* P%E Significant ** FEHHE Highly significant
REBEIIOERYE, UK S5—7 B, 5—9 AR EEBRE SSENESERSE
k.
Yison = 0.5070T — 1.8635 (5)
Yiie =0.40707"= 1.4381 (6)
A Y— M FEEENEDE
T—% KW AEESE
IR M E byr By ¢ HIB T BOITFEEEE, 5—7 AREREAMRESEERE
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Table 4 The correlation between pricipitation in different time-and intensity
of absoluty regrowth.

Tgﬂ‘mmﬁﬁz}(ﬁl‘ﬁj . A& BERE (1) :

e correspondence , Correlation coefficient r

period of pricipitation SlgPe . () :
V,7—VI11,6 0.0251 e 0.99999%x 0.99998
V1,5—V111,6 0.0487 © . 0.99998%% 0.99996
'V, 7—VI111,6 0.030 0.9868%* 0.9738
V,7—1X,5 0.0080 0.3874 0.1501
V71X 514 0.0055 0.1807". 0.0327
V11,6—1X,14 =5 —0.1364 T, 0,0186
VI,5—1X,13 = —0.2479 0.0615
V1,5—1X,5 e rE —0.6153 2 0.3786
V11,6—1Xg5 L —0.99999%% 0.99998

** Z@ro % Highly significant
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Fig. 2 The correlation between intensity of absoluty regrowth of plants with ecological
factor in Kobresia humilis meadow
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Table 5 The correlation between water content in different growth period and in

different soil depth and intensity of absoluty regrowth.
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TEEE 0—10cm 10—20cm 20—30cm 0—30cm
A Soil depth
Growghd FE | HEXRE R AR ME | ERAK HE | HXEAH
LT slope r slope r slope r  |slope T
V1,5—V111,6 0.2104] 0.99997** 0.1313] 0.99998*%* 0.2235] 0.9159 [0.1822| 0.9998**
V,7—V111,6 0.3188] 0.9613%* 0.1491] 0.4648 0.2446 0.4100 |0.2947| 0.7077
Vo7—1X,5 0.3251] 0.9383*=* 0.1653] 0.5104 0.0542] 0.1116 [0.2502| 0.5879
V,7—V1,5 0.4917] 0.9275 —0.4223|—0.99997 — |—0.99997] — |—0.99997
V1,5—1X,5 0.2929] 0.8790* 0.0996] 0.4295 —0.0311{—0.0895 j0.1517| 0.4693
V,7—1X,14 ot 0.0018 — --0.20.03 — |—0.4167 — |—0.5885
V111,6—1X,14 — [—0.,99998%# — —0.99999 — |—0.9997 — |=0.99999%*

* H2 Significant ** FEEPE Highly significant
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Table 6 The correlative significance test main ecological factor with intensity
of absoluty regrowth

&£ K EERT XA Lt B Sz v {8 PriE tE % %
Growth Ecological 3 Standard Observed Standard Result
period factor r value t value t value
V,7—VIII,6 5 B 0.9999 g2:8l= 09900 70.5054 £)- 020 008 P0:010%
Air tempe-
V.71 P
s o o 0.8682 | 3% = 0.8114 3.0305 90 = 2.776 P<0.05%
V,7—VIIL,6 - 0.9868 | 2% = 0.9500 6.0935 139 = 4,303 P<0.05*
V,7—IX,14 [Pricipitation | o ;497 | po.05 —,8114 0.3182 109 = 2,776 P>0.05
< 9 s 0.05 _ - 0.05 — 4 "
V,7—VII1,6 z 0—10] 0.9613 L2 '0 9500 3.4892 L& 4,303 P>0.05
g%% 0—30] 0.7077 3% =0.9500 1.0017 8- =-4,303 P>0.05
éﬂu w
B5E 0—10] 0.0018 230 =.0.8114 0.0031 $$% == 2 JI6 P>0.05
V,71X,14 | HE
= 0—30] —0.5885 r?-%% =0.8114 1.2607 thi? = 2.776 P>0.05

* B¥ Significant ** ZEREEPFE Highly significant

RO ART EEE G LAY EFETN AN TR TRE, BFHEU
THAESSE. ARKESEEELAFBRNFTHEREEB OT:
W = 16.5049T — 0.0321P — 62.7940 (7)
A W—FEEEFRE/K)
T— A¥HSE(C)
P— ABEXKE(ZX)
RIER (7) MIFERAL RS 1981 45, 1982 71 1984 EHH L RETRIE (R
7). Bt ERRIEHEERAERE (P> 0.3), HATANTRAOBREAHE.

£7 AHANNERESENENERGE/ KD
Table 7 The theorical value of productions model compared with the
observed value (g/m?)

EKFE
X7k Growth
Biomass season 58 6 H F i | 8 B 9 A &3 o ERS
e o t value
May June July Aug. Sept. Total test
FEiy
Years
it 22.67 | 79.86 118.7 | 102.1 4.78 | 328.11
e > 22.67 79.86 118.7 48.0 2.0 oy 33 | T
Tl 12.58 | 46.63 | 88.8 68.62 - 216.63
1982 S L 46.13 | 85.4 51.71 % 654 | T
b 10.31 | 70.35 113.0 | 78.99 16.1 | 288.74
183 Sl 22.8 70.32 102.9 52.36 11.8 R Ml

* b theorical value ** SZyil{E observed value
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B ok, F] AR B IR A B RIPE K B RN R S KREF AR AR AL EE
HENTEGREENMTRFTERLARE, AR REEEHOL, BERHAERAE,

(2) TEMANENERINEEEEa LEFENY N

FEER BN FEITRERS. B FHORBEIEM 10 ARE%E 6
AaL, K& 7—8 M A, BEEEZA ALE. B R EERERF IR TR, RAR
FIEFEN R, ER EETENE AR 226, SRE GBI, 7 TR (5 8).

%8 TEXHHEMERAHLER EEFROPERG/ KL FE)

Table 8 The effect of different cliping dats and intervals on production of
that year (dry weight, g/m?).

& E F—REEE BoREEER
Primary herb Primary regrowth Second regrowth FEREFR | 5XB%
Total ; percentage
bR ngEE) £ bUEALRIE EFER bUEILRgEl Hp=f |production | of control
Cliping |Production | Cliping |Productipn!| Cliping |Production |of year (%)
date date date
V,7 22,80 V1,5 22.80 1X,11 222,80 268.40 87.14
v,7 22.80 VIlL,6 89.20 1X,11 136.80 248.80 80.78
Va7 22.80 VIII,6 211.20 IX,11 56.00 290.00 94.16
V,7 22,80 1X,5 247.20 —_ == 270.00 87.66
V1,5 51.47 VII,6 80.00 1X,11 118.40 249.80 81.13
V1,5 51.47 VIII,G 254.80 IX,11 32.00 338.27 109.83
V1,5 51.47 IX,5 271.20 — = z 322.67 104.76
VII,6 134.80 VIII,6 118.8 IX,11 38.80 .292.40 94.94
VII,6 134.80 IX,5 174.80 — —_ 309.60 100.52
VIII,6 267.20 I1X,5 48.00 — —_ 315.20 102.34
I1X,5 308.00 ’ i = — — 308.00 100.00

M 8 FIA1L R RBFEH R (B R AR B s ) s e = R
A—E, MWBEREWNITHBRE, EHerh B TE, =EE AR FRD S—
19%, ERHTRERENHEEREERBOENERDRELER, LA WER
HRWE R I KR B ESR, ZE R T BRI, R EE AR RE N, B
RAB AR, LB, R EWE AR, BEERE RN, S R e
5 R ER AR BRIFRE A NER, B Ll KB (h44E, 1983), EREKER
FIEE, MBERERNEREBERMEA, Flin, 7619814 8.9 AXIH1 k3 1982 4
6 AL16E R, 3 FAEDEB X AR 36—53% , R KER/D, MEBLEH S T B
Hf 60—80%, FEEIREHAER 5—10 K, E48, 9 AELHYRANE, Fi 2
T SRR SRR R, XN S SAER DR AR S A YRR E ,
PWEFEMOERTER, kA ETRASE . G LEBESYRD, SR, 2e 8
R, LRI ARG RE EREETR., REBLWIORD, GBTRARGEZER
FEMAREEBE, MERSERESHAEAE, A EMEY SR SRSk
B, XE5EBTE (1985) AR REHENHTEREA 5, CERE, 4+ AREX
SBORR I, AR R, R UL P, T LS SR 2 IR 7 AT 18

. 90 -
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S35 R R P R B B L 5 2 =y kR (3 9),

EY HEREAIEANERSHNARK0EESHE

Table 9 The use times of growth period on 2 ¢m of residual height and biomass of

aboveground.
AR (FE/%?) Biomass of aboveground(g/m?)
A a]
Cliping date B o =
Wet weight Wet weight
Vi,21 e
> Widiore hett 107.76 36.04
VII,23 H—REAER
” The regrowth of first 172.24 53.48
V111,26 EoRBEHE
? : The regrowth of second 99.32 22.36
1X,6 : 4L A ] 2
2 Clipped to the soil surface 368.00 148.72
IX,6 £ £ 44 Total of year 747,32 260.60
#  H Control 862.80 330.04

M9 TR BERE ) 2 K, B KB N REERIE 3 0%, 1 H M4 mE s
FARER 21,04 %, EHERAWR - S0 S SR, 55 TR B EE RS E 2 EAD 1
AEIE, T AR A REREET 3 ), BNREE WS SR, 0 R HOX A
BEHNNESEMBEEENEGEAA, BUKEN. RLORRRisE. g
LRI, B 5 ARETEHAERG, 11 AUTALELEY, RS UELEEHF AR
RIEREO B, 6 REH KSR E AL, DB 58 k.

= veeerlw ooer B

| BEEESEYEERIANZENRSNEY —ERSLBRFHY, TELS
FIFRTE BESESEURX. MNEKEREE 7 AREERAEDEL TARE #E 0T
B, 7ARANRE, SEEENBREENMERFNTEARGAER S, SdEE
BRI (G) BRTRI)RI RS 2 24:

G = — 7.2568 + 0.2280z — 0.0012¢?

BEEEEEBENMRATA, LEERFHURKAYE, EEFNIRTERNE
FEEKEEAREE, TR EF-HE, I A2 A58 E.

LARERHEERAEDAEFAENTEEINESRAT, HREMKERLE
BKE. BEREENE (W) 5KR(T)MEKE(P) BV S ANEEER 1T

W == 16.5049T — 0.0321P — 62.7940

AP, TRESE. K ERANAROE LB EYE, SRS UG REER,
AT EFET BRI E PR AR,

3. EGPIREF NS REEYN RESRTEERNNER, EREEEHMNE
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A PRELIMINARY STUDY OF GROWTH PATTERN OF
REGROWTH IN ALPINE KOBRESIA HUMILIS
MEADOW

Wang Qiji  Yang Futun  Shi Shunhai

(Northwest Platcau Institute of Biology, Academia Sinica)

The research work was carried out at the Haibei Alpine Meadow Ecosystem Research
Station during the growing seasons from 1980 to 1984

The seasonal changes of the regrowth of biomass and the effects of the main ecological
factors on the regrowing capability of Kobresia humilis meadows after clipping (simulated graz-
ing). This will contribute to a scientific basis for the rational use and improvement pastures,
livestock support, and the development seasonal animal husbandry.

The regrowth was studied by harvesting plants in permanent .quadrats.  Both primary
growth and regrowth were clipped according to the different beginning date of grazing, its
interval, and the residual height of plants. The stand was divided into seventeen groups of treat-
ments with three replications. The seasonal dynamics of the biomass, the intensity of régrowth,

and the effects of the main ecological facters on these variables were followed at about one-
month intervals after the first clipping.

The results were the following:

1. There were obvious seasonal changes of biomass in the recovering Kobresia humilis
meadow after the clipping. The increase in biomass was controlled by the biological-ecological
characteristics of the plants. The seasonal changes of the intensity of absolute regrowth followed
a one-peak curve:

G = —7.2568 + 0.2280: — 0.00122
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(1-Plants stated greening up about 20 April.)

The highet intensity of absolute regrowth (3.828 g/m?, day) occurred at the end of July.

These results indicate that pastures could be improved by specific agricultural measures.
Optrinal growth will be supporte by an early application of fertilizers, and by early irriga-
tion (before mid-June).

2. Correlation between the main ecological factors and the intensity of absolute regrowth
showed air temperature had the most significant correlation with both the production efficiency
and the capacity of regrowth (r=0.9999). Other significantly correlation environmental
factors were precipitation (r=0.9868) and the water content of the soil (r=0.7077); their
correlation was strongest from May to July.

The seasonal dynamics of biomass of regrowth is predicted by an equation including the
monthly mean air temperature (T) and the monthly precipitation (P).

W = 16.5049T — 0.0312P — 62.7940

3. The maximum or minimum of primary production results from the interaction of all
ecological factors with the vegetation. For example, overgrazing and other over use of pastures
at the time of the early green up period in the spring and during late fall, when the capacity
of plants for regrowth is low, may greatly damage its potential productivity. Grazing of
domestic animals should be attuned to the production of the pasture. The optimal seasonal
grazing schedule should include the full use of the warm pasture during the summer and ca-
reful use of pastures during other seasons. These important measures will help to avoid the
degeneration of the pastures in the future.
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