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Fig. 1 Seasonal and annual belowground biomass changes in Kobresia
humilis meadow
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Table 1 The both net production and storage of solar energy of belowground
in Kobresia humilis meadow.
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Years

1980

1981

1982

FREIRETR (5K - )
Net primary production
(g/m* - yr.)

654.0

948.0

386.24

CERBEREREEFRGEK - R)
Average net production per day
in ‘period of growth(g/m - day)

‘ 4.8444

6.8696

2.9041

EEAMHER(TERE/ R - 4)
 Solar energy storage(KJ/m?-yr.)

9157.58

13274.29

5048.29

TE: 1980—1982 fERYA K M5 Rl 135, 138,133 K33,

The growing season 135, 138, 133 dats rispectively during 1980—1982.

ME 1 FRER, AAERETMEARSEEGR TANEL A —#, KERS
WA T REHE . RAEDENE LT, EERUEESEEYTELT IS THE,

. 574 =



RIS EREFSTREREEMER, RALEYRA RN, B TEYROEET
Fe, EEMEREERY, BT ARKGERNTEDNERR T BEF DR L2 A 5
NEE, R — BRI TRERARNERRE . FIHR, ﬁﬁ"F%KﬁiEJJE Xk Sl
M, BIMEMEREMER K.

RIEBTEDESNHE, AEEETENERRSEFEREARATYRAE
A E(14.0024 TEE/55) M4 = BRSO T EE O AHERGE 1),

MELARLARFEREEEEAH TREmREAHE, HEREROHEER. X
EHTEHEERSBTHNSE. BARSESHETHER (R 2) MRAEREWNER.

®2 1980192 FERFNTIREEZET

Table 2 The main ecological factor of growing season during 1980—1982

BEHSE ARLEREE A FHHRCC BkE AR MREESKE(%)
¢°c) Mean tem. of month in different (&%) Water content in
SR | Mean air soil depth Beicanid different soil depth
Years |tempera- (e tation (%)
ture of (mm)
month("G)| Scm 10cm 15cm 20cm 0—10cm | 10—20cm| 20—30cm
1980 6.84 11.68 11.43 10.62 9.42 433.4 — -— -—
1981 7.96 13.04 11.52 10.32 9.84 476.1 38.0 35.11 31.69
1982 6.52 11.64 9.66 8.56 7.9% 383.3 32.97 31.02 32.18

I 1980, 1981, 1982 4 fiyshy T e 1= it 5 % 454k KB MOMK BRI EA SR 2 ERY
B (k3) £, ERFOEABNZEERALTHEEFRERMBEKX (=
0.9973), HRESE (r = 0.9601) FipiE, B 5, 10,15, 20 EXEHEWRES
TR e B2 RAHERXSFATA, 0—10 BEREN L BIREN M T %4 = R aY % m
K, EWERESHE, AR T EHYRRAE K B L B AN 1+ R B R K
AFITHY R ARBERR BRI KERI,
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Table 3 The relativity between main ecological factor and net production of
belowground during growth season.

A ERE R FHERE
BRAK ﬁi??‘ﬁ Mean tem. of month in Mk E
Relative f” different soil depth Pricipi-
coefficient :;g’ml‘: tation
Scm 10cm 15cm 20cm
r 0.9601 0.8909 0.8739 0.7280 0.7653 0.9973
o 0.9218 0.7936 0.7637 0.5299 0.5857 0.9946

AR 1980,1981, 1982 fF 4y F sk = i 5AE K FHMEK R AP35 <E S BRI
H&RBRAZEMTE:
y = — 1937.1365 + 6.0331P (1)
y = — 1872.7688 + 356.7798T (2)
R y—HTHETR (GE/K - F)
P—ERFMMHKR(ZX)
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Table 4 The biomass dynamic of seasonal of both live and dead roots in different
soil depth in Kobresia humilis meadow (g/0.25m?).

L) 0—10 10—20 20—30 30—50
Soil depth 2 : <
BREEH 5 (o> | B | 78 | mR | ®e | e | %R | ER | %R
L T 4 Live Dead Live Dead | Live Dead | Live Dead
means roots | roots | roots | roots roots | roots| roots roots
1981, V.2 338.89 | 107.33 | 37.72 13.56 18.01 | 6.48 23.12 3.90
2 A2 (61.73)|(19.55)| (6.87) | (2.47) | (3.28) | (1.18) | (4.21) | (0.71)
Vi1 394.36 |.156.31 | 26.60 7.60 12.46 551 14.34 6.23
’ (63.30)((25.09) | (4.27) | (1.22) | (2.00) | (0.82) | (2.30) | (1.00)
Vil 1 224.22 | 88.80 22.01 8.40 9.10 4.14 10.00 3.22
: (60.60) | (24.00)| (5.95) | (2.27) | (2-46) | (1.12) | (2.72) | (0.82)
Vill. 1 376.66 | 99.55 30.68 8.26 12.14 5.14 11.10 3.50
3 (68.86)|(18.20)| (5.61) | (1.51) | (2.22) | (0.94) | (2.03) | (0.64)
1X. 7 412.46 | 75.69 | 39.03 | 14.39 | 28.23 | 14.81 | 17.54 | 4.92
: (67.95)|(12.47)] (6.43) | (2.37) | (4.65) | (2.44) | (2.89) | (0.81)
19 2:93 3 2.83) | (0.80)
Average(%) (64.49)((19.86)| (5.83) | (1.97) | (2.92) | (1.30) | (2.83) | (0.

HE: BESHAREENESH.

The percentage of total biomass in parentheses.
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Fig. 2 The vertical distribution of belowground biomass in Kobresia humilis
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Fig. 3 The seasonal dynamic of both live and dead roots in 0—50,0—10 cm
soil depth in Kobresta humilis meadow
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(896.88 /%) ; WEHTSR . BARENTEDNEREZENTORORR, BRE
B AN, B R R A M B R 5 (1649.84 35 /0K, MRS B MKERE
FFiaEEr N, B 6 H¥EE(625.24 35/k7); R THEAHEERT IR fAH4E
W EITE B, — 043 FE AR 4 R, ESE R A BB R D, BIRG I BB AR (302.76 32/
> SON .

W BB A I AE 0—50,0—10 JEk + BrhiE R R A REN L FIRARNFE
WS f(F 5), EEHiLR(E DR THERR:

$, = 1.04 X 1073 — 0.3410x + 101.1515 (4)
§,= — 1.04 X 107%x* + 0.3410x — 1.1515 (5)
$y=1.3 X 107%? — 0.4218x + 107.0796 (6)
$y= — 1.3 X 107 + 0.4218x — 7.0796 (7)
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ES EREERFREAEEH0-50,0—10 EXEEFER.EREMNLH(%)
Table 5 The relative ratio of both live and dead roots in 0—50,0—10cm soil
depth in different seasonal growth in Kobresia humilis meadow (%).

TR ER) 0—50 0=10
Soil depth

(em) i B i 5

WEEHES q live Dead live Dead
Sampling date roots roots roots roots
1981 V,2 76.08 23.92 75,95 24,05

Vi1 71.87 28513 71.61 28.39

Vi, 1 71.73 28.27 71.63 28.37

Vin; 1 78.72 21.28 79.10 20.90

b 81.92 18.08 84.49 15.51

91a94 BIR 0—10 JEK + 2 thiE | FERLAOAR R e 07,

* ZoRELH | HiZRE,

M 4 FTLLE H 0—50,0—10 J 3k 4 2 i 4 RSB AR A oy AR A L RO B 5 B s 0
AR, Wi 2 — 25 3887 0—10 ERXRLEFRORAEY R BRBEDE B ERAE
TR L PINGE #1508 &5 A The, FBRRD 0.14% 3 ML A R B
ST IR BIREBOGIB TN, 6,7.8 AE R FIMIM 6.45 X 107%., 0.24%., 0.15% , %
WEEREBNMMBODE, TR GRS A RS R, 6.7.8 A
HERDHBD 6,45 X 107'%, 024%, 0.15%, 6—8 AL BHEMHLISEET
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Fig. 4 The seasonal dynamics of relative ratio of both live and dead roots in
0—50,0—10 cm soil depth in Kobresia humilts meadow
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Table 6 The relativity of net production per year of both above and belowground
in Kobresia humilis meadow.

x mEAM |
Veaxs 1980 1981 | 1982 Relative =
coefficient

PR (FR - )
Net production of 296.6 308.0 23206 — =
aboveground (g/m?yr.)

WTFEBEFR(R/ K - F)
Net production of : 654.0 948.0 386.2 0.9172 0.8412
Belowground (g/m?,yr.)

HUF 3 b :
bt Lo ks axndd: Ehatak resid 2.;0 3.08 1.66 0.8677 0.7529

0.9172), BMIZEMEEKH. HEHL, BEHWRARERIF. A TREFERS, =
HEYH ERNEREE, KEREOH ESERE, WHT, st RikEs
Ko bk Bhpteim, Mo, 98 1980—1982 £ jlE, BE EEEM T, . LemE
HIELE DB 6.16, 7.88, 8.63,  NBAGEHEMX M TEMR SRALGA, FHLES
ZﬁaﬁM?ﬂtiwﬁﬁs%.ﬁ%%%ﬂ@ﬁ%ﬁﬁ%%&%%ﬁ%—&ﬁgﬁﬁ.
B SLFT L, B B R S AR I, RERARAE SRR S, RS LS
PR, RREDB L ESB L, EE G IEN.

() ZEEEOEWRAERRSSESFH DA

BEEEAEYRAERRS & EEEEYN RINA R MRS (F 7).
£7 SREHAEHERERALSREFHE (%)

Table 7 The seasonal dynamics of nutrients elements of roots system
in Kobresia humilis meadow(95).

oo S HEG | HER | 8245% | TEABND | HKS &5
Growing Crude | Crude | Crude | Extract-free| Crude | Calcium| Phosp-
period protein fat cellulose | nitrogen ash ‘| horus
RH A
Initial growth 7.00 2.06 26.36 57.14 7.44 1.084 0.0764
B RSN J
Period of intense growth SfSI 2,13 29.51 51.89 10.66 1.1220 0.0772
BREE :
Maturing period 6.29 2.32 29.69 51.79 9.90 1.221 0.0795
il 4 1 ;
. e 6.49 2.16 25.83 50.22 15.31 0.934 0.0967

EORSEEEREVNES, WEARKEEHERK, X5 I EFBeNBENER
BEORALBREFRRAER, ERBELNRANFEOREK, LEREHMMN; H5g
FHET & BEEREHAMRINRI, RANES, TREBHMNSBBENERRE
RAERE WD, MERDEEZRHIEN. BEEOIRAANSRERRD (CEHsE
0.0825%), B ABENFTEL, BEAEREHAERE, BEEDNELREZ SR
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A PRELIMINARY STUDY ON FORMATION OF
BELOWGROUND BIOMASS IN A KOBRESIA
HUMILIS MEADOW

Wang Qiji  Yang Futun  Shi Shunhai

(Nerthwese Platean Institute of Biology, Academia Sinica)

This work was carried out at the Haibei Alpine Meadow Research Station, Qinghai,
during the 1980—1982 growing seasons.

The objectives were the following: 1. To determine the distributive characteristics of plant
roots; 2. To determine the seasonal and annual belowground biomass changes; 3. To cor-
relate the net aboveground production which the belowground biomass; 4. To explain the
role of plant roots in an alpine habitat, and 5. To provide a basis for the management, im-
provement and utilization of these alpine meadow.

The belowground biomass of a Kobresia humilis community was measured by taking sam-
ples from soil pits in approximately one-month intrvals during the growing season (from May
to Sept.). The soil pits were 50X 350X 50 cm. These were 5 replicates of each soil pit. The
subsamples (5X5X5cm) were taken continuously between 5 and 50 cm in soil depth. The
roots were divided into live and dead by inspection.

During the sampling we measured the temperature and water content of the soil at dif-
ferent soil depths. The nutrient elements of the root system in the Korbresia humilis com-
munity were measured during the initial growth, the period of intense growth. the seed ma-
turing period, and during the period of senescence.

The results are as follow:

. Both seasonal and annual belowground biomass changed significantly in these Korbre-
sia humilis meadows.

The biomass of live roots decreased gradually during the period of initial growth, after
which this biomass was the lowest (896.88 ¢/m?). It increased during the period of senscence
(1649.84 g/m®). The biomass of dead roots increased during the period of initial growth, it
was the highest late during this period (625.24 g/m®), and then it started to decrease; the lowest
value occurred the period of senscence (302.76 g/m?).

The precipitation were relatively strongly correlated with belowground net production and
air temperatures and the soil temperatures were also correlated with it. The highest correlation
with soil temperatures were in the 0—I10 cm soil layer.

2. Most of the belowground biomass (84.35% of the total biomass) was concentrate in
the 0—10 cm soil depth, where the live root biomass constituted 64.49% and dead root biomass
19.86%.

3. The above and belowground net production were closely correlated (r=0.9172). The
aboveground net production was higher when the ratio of belowground and aboveground
biomass was larger.

4. There were obvious seasonal changes of the nutrient elements in plant roots. The major
differences were correlated with different growing seasons and phenological phases.

5. Both the seasonal changes and the characteristics of vertical distribution of belowg-
round biomass can be interpreted by the adaptaiions of plant to the alpine environment.
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