Lol HBSY ¥ oM ¥ M) 20134 9 A
Vol.21  No. § ACTA AGRESTIA SINICA Sep. 2013

doi: 10, 11733/j. issn. 1007-0435. 2013. 05. 006

HREFERENESEEME 4 HHABEY
B &40 43 R B R i

% ORFUZ, B, ¥ F?, NFL, AL, TXH, RHs?
(1. FHIHH AL, 18 BT 810008; 2. FEMNEEAEIEELYHIHN, B BT 810001)

BE B INMRBAB(ESHM ASHEENEENESESMWNRXEAEA ENEBSLAEHNEREEM.
MPREPESESHWREAM M P IESAEHE 2 H A/ FHAX D5 AB LXK G B E R
(Kobresia humilis) B4 vh T R4 8 2 (Elymus nutans) JE B B . H A B & (Oxytropis kansuensis ) 5 BRIE T (Genti-
ana straminea)4 FHL B Y3 E AWK Y A MEBRNBE . SRRV . AEDIBEENHNRE>SRETL>
BREESEBHBE, HARIZE LHEIIMBRR . EVEWENIBERE, ARAHEDIRABHEZREE. ¢ M
MY RS ERRONARERAERNESE, 2BF 1S5 dM2602 dN , ERBEBRENERREELYRD
EETHM 3 MP<0.0D), REAFRRE Rk BERTEEREP<0.01) ;4 362 d Bt , B RS /4 i E &
BEBTEREMEANEEY BERESHENALERFAEE XSARARENEIE ARSTREREEX. &
N4ET, e E3HamaER, M@ EREN 95X THET AN 649.5 d, kX FR4E4E 286.7 d. ERFAWWEHE
Rl 388 5 4 8 S O 7t 6 8 0 ot b R0 B AR IR 4 A (ELRE W R L3, K R DARE S £ 0 B R VR B A
RN - FEEMEYHMW T, BE, %Yo

ST Q48 XRAFRIAEG A SCH S :1007-0435(2013)05-0875-06

Effects of Fertilizer and Water Additions on the Litter Decomposition
of Four Typical Plants in Kobresia humilis Meadow

WEI Qing!?, ZHOU Hua kun?*, YAO Bu-qing?, LIU Ze-hua',
TIAN Lin-wei', WANG Wen-yin', ZHAO Xin-quan?
(1. Qinghai Normal University, Xining, Qinghai Province 810008, China;
2. Northwest Plateau Institute of Biology, Chinese Academy of Science, Xining, Qinghai Province 81000, China)

Abstract; The effects of fertilizer and water addition on the aboveground litter decomposition of four typical
plants in the alpine meadow of Haibei station in Qinghai province. Nine treatments were designed. Results
showed that the litter decomposition rates of tested plants were ordered as O. kansuensis>G. straminea™>
K. humilis>E. nutans There was significant difference between plant functional groups. The litters in
summer decomposed the fastest. The quality residual rates of E. nutans after 185 days and 262 days de-
composition were significantly higher than that of other tested species (P<C0. 01). The quality residual
rate of G. straminea was significantly lower than that of K. humilis (P<C0,01), whereas the decomposi-
tion rate of O, kansuensis was significantly higher than that of E. nutans and K, humilis after 362 days de-
composition. The difference between O. kansuensis and G. straminea was not significant that was related
to the palatability, the nitrogen and phosphorus contents of tested grasses. The littler of O. kansuensis de-
composed the fastest under the N treatment. It took 649. 5 days to decompose the 95% quality of O. kan-
suensis litter, and that was 286. 7 days shorter than CK treatment. The aboveground litter decomposition
of K. humilis was inhibited after applied fertilizer without water., However, there was no significant
difference among treatments. The interaction between water and fertilizer would accelerate the litter
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Table 1 The experiment treatments and its codes

WAL R AL B AR EEK
Experiment treatments Experiment treatment codes Number of repetitions
%t B Contrast CK 6
XM E W Increased rain in summer wi 6
& FHE Increased snow in winter w2 6
M AB Applied N fertilizer N 3
HIESHEMT AR EEA N fertilizer application and increased rain in summer NW1 3
HIES KX EHERHIER Applied N fertilizer and increased winter snow NW2 3
BEAR Applied P fertilizer P 3
RS MEHT A TAER P fertilizer application and increased rain in summer PW1 3
BRE 5 & 2T H E A Applied P fertilizer and increased winter snow PW2 3

KM, ABREDHE; M e 2R %E
YRE.

Fitic#E B9 Olson i ¥ 38 w48 AU L1220 5 o) 7%
YEBRRRHETHE

y=ae *® (2)

RP .y WREBRERD) ;a0 HBESEGE R
HAMR A B (kg kg™ » d7V) ;2 REHEI(D) .,

I SPSS 17. 0 ¥k 4 # 17 One-way ANOVA
it s, LSD ZERBERK AR HE T fFE
BRERERDEM; I Excel 2003 HHH i 4
HEYEASARLAET A ETER,

2 ERESWH

2.1 (ERIMEMAEDSRIBER

HE 1 ATH,7E 4 HEYEEASRAED NS
R, BT R 3o mErE, Hik
REMBEHEMBEEE. 47/ 362 d 5T (B 2012 4
10 B 19 RE),HMEMAMERREER FEREH
WESBEE(P<0.0D,BEMESHKRELZHEN
ERHAFBE, ENMNIMERR . WE>KER
SERBE>CERERBRE. RERBE RS HH.
42.2%,44. 7% ,54. T% 1 59. 9% ., 4>#% 185 d A
(20124 4 A 25 HREE) . BRE . ME ST W
FEERERYEEERTERMBME(P<0. 0D,
MEAFREBEREROLBRBERTRELE (P
0.01) ;43 262 d B (EP 2012 4E 7 A 11 HR#) .4
MEYHRERERLEFBENES5H0® 185 d it —
. MR4E Olson AP FERHEAB L, S #b L3
AEEEH WAL ET (NWDH H 4 %
B H 0. 006, 3 i & 4 95 % B BT 8 B 44 B 18]
561.3 d(£ 1),

2.2 AEARAERN I FHEYWAEDIREOKIE

HE LA, EW B R E R %Y E AR
SEEEP,oE 262 dit, R BEHRBESRT
NW1 43 (P<<0.01); AR5 ut 3, & &b 2 2 [8]
ERABE. R2PELEBNHFBEAR . NW1=
PW1>PW2>W1=W2=NW2>CK=N=P, /&
BREE NWL 5 PW1 A8, 4@ ERE 95 iiE
Bt IE] 454 1177.3 d F1 1205. 8 d, 43 Bl b CK #E4
182.5df 154 A, FFLIMEAEH BB WA — B E
ERHET BB ES RS,

FEDEEENH EHDDMBP, 558 262 d
B, W1 4#5 W2,N,P fl PW1 tEEZREE
#F(P<0.01),5 CK M1 NW2 Ab 3 H] 35 7 8 & (P<
0.05), HRZMBEZRIERHABE,; B4 362 d
at,PW1 b3 5 W1, W2,N# NW2 b BHRIZ R B
FE(P<0.05),5 CKfINW2 4t A £ Rk BEP
<0.0), MEIH#ERM B UFE N, BHEREYK
PW1>PW2>WI1=W2>P>NW2>CK>N>
NW1, 5B E PW1 48, Ko @R K 95%
B % B Ry B E 2 885. 6 d,

HRNBR S b EEY S EP, 548 185 d
Bt , W1 435 NW2 4 HE 22 B B 3 (P<0. 05) ; 5
262 d i},P 4b 35 CK, W1, W2,N 1 NW1 kb3 a2
R B E(P<0.05),NW1 5 PW1 f1 PW2 Ab B [a] & 5
BE(P<0.05) ;40 # 362 d B, B 5 #b_E 34089 CK
435 W1 1 NW2 kb3 8] 2 5 8 & (P<0.05),5 P
1 PW1 4b38 e 22 R AR B 3% (P<<0.01),N 43 5 P 4
HAZRBEEEP<0.OD(EA D, BH4BEHK N>
P>PWI>NW2>NW1>WI1>PW2>W2=CK, 4 @
BRI N AL, 43 95 5 W1 B AT B B a Bt
B} % 649. 5 d, by CK 4bZRA [R1 45 45 286. 7 d, i LAME N
FEA TR 3 e _E B4R IS AR
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Fig. 1 Dynamics of mass remained of the plant species E. nuzans (C), K. humilis (A,

O, kansuensis (]J) and G. straminea (M)
W.CK oW, WL ESHE, W2, A B, N S, NWLEEAR S ESMMR AR NW2. R 5S4 M EXE/EMR, P KB AL,
PWI. iR 5 B WA TR PW.ABRESASHEREAE. RANEFESARTERBE(P<0.05)

Note: CK: Contrast; W1: Increased rain in summer; W2; Increased snow in winter; N; Applied N fertilizer; NW1: N fertilizer applica-

tion and increased rain in summer; NW2. Applied N fertilizer and increased winter snow; P. Applied P fertilizer; PW1. P fertilizer application

and increased rain in summer; PW2; Applied P fertilizer and increased winter snow. Different small letters mean significant difference at 0. 05 level
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Table 2 Regression equations of litter decomposition rate with time under different treatments
AEG Y e BV HEHXRM HARAEY SR 95 Y0 BT 5 E B Rd R
Litter Regression Multiple Decomposition coefficient of day K Time of 95%
Treatments . .
species equation coefficient(R) /kg « kg1 «d-? decomposition/d
CK y=1.4975¢0-0025¢ 0.9362 0.0025 1359, 8
w1 y=1, 605¢70-0027¢ 0.9741 0, 0027 1284. 8
w2 y=1, 589400027 0.9673 0. 0027 1281.1
= —0.0025¢ . . 0025 1370.
EY T ) N y=1.5380e 0. 9896 0.00 0.4
NwW1 y=1, 519800025 0. 8160 0. 0029 1177.3
Elymus nutans
NwW2 y=1, 5538¢0- 0027 0, 9816 0, 0027 1272, 8
P y=1, 5078¢0-0025¢ 0.9527 0. 0025 1362.6
PW1 y=1, 6505¢0-002% 0.9693 0. 0029 1205. 8
PW2 y=1, 631900028 0. 9852 0.0028 1244, 8
CK y=1. 499100027 0. 9749 0.0027 1259.5
w1 y=1.6138¢0-00% 0.9182 0. 0030 1158. 1
w2 y=1. 60940003 0.9815 0.0030 1157, 2
= —40.0026¢
ERE N y=1, 4407 0.9643 0. 0026 1292.6
. . Nw1 y=1, 4899¢—0- 0026 0.9721 0, 0026 1305.5
Kobresia humilis
NW2 y=1, 527570 0028 0.9782 0.0028 1221, 2
P y=1, 529300029 0, 9877 0. 0029 1179.5
PwW1l y=2, 0623¢~ - 0042 0.9768 0. 0042 885. 6
PW?2 y=1, 6428¢~0- 0031 0. 9859 0. 0031 1126.5
CK y=1, 753700038 0. 9537 0. 0038 936. 2
w1 y=1, 98290 0044 0.9743 0. 0044 936.4
w2 y=1, 7885¢0- 0038 0. 9587 0. 0038 941.3
= —0.0054¢
HRME N y=1.6681e 0,.9618 0. 0054 649.5
. . Nwil y=2, 1033¢0. 0045 0.9814 0. 0045 830.9
Oz ytropis kansuensis
Nw2 y=2, 204 3¢ 0. 0048 0.9726 0.0048 788.7
P y=2, 2513¢0- 0051 0. 9560 0. 0051 746.5
PW1 y=2, 2080¢0-005¢ 0. 9687 0. 0050 757. 6
PW2 y=1, 8855¢0- 0043 0, 9422 0.0043 844, 2
CK y=1. 6660¢ 0003 0. 9340 0. 0036 973.9
w1 y=1. 7673¢0-00%: 0. 9557 0.0039 914. 2
w2 y=1, 6784¢~0-0035¢ 0,9287 0. 0035 1003, 9
= —0.004¢
BEAE A N y=1.8513¢ 0. 9579 0. 0040 902.0
. X NwW1 y=1, 76050004 0. 8862 0. 0040 890. 3
Gentiana straminea
NwW2 y=1, 9983¢ 0. 0045¢ 0. 9454 0. 0045 819. 6
P y=2. 093900044 0. 9412 0. 0044 848.8
PW1 y=1, 8996¢~0- 004 0.9282 0. 0040 909, 3
PW2 y=1, 8619¢0- 0041 0. 9491 0.0041 882.3
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o A AR RR M BT84 R0,
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HE 1 5% 2 A UE S, SAERL W E 8 b
R4 B0 43 » B 515 43 R B 1D L R R 1L 2R A B
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