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Fig.1 Daily mean temperature(A) and precipitation(B) in the experimental field

1.2 R RRIET

RISV M (A IR JIERC L (B RE) |
M HEEG IR A (C HER) ZHERE MWK IE
W[ L, (47) 1,48 16 b3 3 IREE , /NXBEL
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Vg EL IR RA A P R BR A W] ) A AL >
40% N+P,0,+K,0 & 25% ARG W ECE 2 0.2
1o RGIRFEIC L . TEMEE #EFP &2 600 T3 #f - hm™
PRETEC R T, 57 5 Wi S R L 43508 0 kg hm ™ (3K
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B 20~30 em )2, IRIE D] 20~30 em +JE U
Jo SRR 30~40 cm )2 C BE RS B9 52 0

IR ARSI R it IS AR RE XA R )2 C
fiti B 0 BC A2 34 15 31 B 3 (P<0. 05) Bl B35 (P<
0.01) 7K, FHorbr 57 197 Sih A | I 46 30 0 2L 2 0]
(B 20~30 em FJ251) 3 AP X5 2 B 52 0w P 4K
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M f K, FE T HE(20~40 em) LU RS i ik

fn A it AR AR X 45 R N AR C R R Y 22
SEPE AT R BR S AT IORE I 0~ 10 em T2 4
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2 R BAFLBG 40~50 em 2 HAEXTFLEG 10
~20 cm 12, IRIEXFLAM 10~20,20~30 £ )2 N fif
AT AC G R A A B f 25 KA1, 45 s 0T AR it I
IRAEX A £ )2 N i i 40 T 19 52 i 35 15 1) |8 3% (P<
0.05) 8 M 2.3 (P<0.01) /KF, Horp 401 ) 4l
B FHAE R ZLAN 3 AN BEZEE X 0~10 F110~20 em -
JZ AR R AR R S B A i AE > TR 396 > ol WA I 101 e B
JPIRAR S AL > A % 20 ~30 em + )2 3 N fEH
T A Fh A4 U 3 B A VA% > e S > 5 i 1
WCHR I AR YR 6 B it B > YR A% > S b, IR AE 3 | L 2
WA B A it AE > B > TR A% XF 30~40 em +)2 1
SN i o0 BCAE T A A R 36 B A TR A% > i b > it A
T LA B A 2 A I > VR A% > & Ff s X 40 ~ 50 em
JZ 1 N i 43 B AE A B B AR R SR I A i I > TR 4%
>,
2.2 AREEHEXNELTELE CNFEESERE
2.2.1 CHsZ4meRes  fHIE 2 ATAL SR it AL F
TRIEI T, FLAI 0~ 10 F110~20 em +)2 +3E C i
HABCILL A2 B1 A C1 R N, 20508 28. 32% Fil
25.61% 31. 05% A1 26. 10% .30. 59 F1 25. 88% , 43l %
CK (PR IRHD ) 1K 24. 19% F1 5. 76% 13.29% 1 3. 78%
14. 98%F1 4. 65% ;20 ~30 cm + )2 13 C i &40l LA
A2 B3 Il C4 f% &, 47 9 R 22.13% . 21.81% FlI
22.31% 4y 7 3¢ CK (K IR M) &5 4.23% 2. 71%
5.05%;30~40 cm + )2+ 3% C = ELL A1 B4 F
C4 B2, 4y 9 15, 74% 17. 00% F1 16. 89% , 43 %%
CK (PR IH H1) 25 63.43% . 76. 55% F 76.37% ; 40 ~ 50
em 12 HIE C fEEC LA A4 B4 FI C4 e, 0 R
11. 68% 13. 62% F1 12.32% , 4 5% CK (K R H#b ) &5
69. 88% .98. 01% F179. 21% , MAJGl+ )2 C fif 43 ic
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Table 1 Orthogonal analysis of variance on the different soil layer BCSAs and BNSAs under the varieties,
the rates of fertilizations and the mixed seeding rates ( F value)
REE C fiff S BCSAs N BHESML BNSAS
Soil depth Factors £ TR i3 ] FFAEM FLad  WRES R Al THAEH Tl WAk 9
/em JS HS FS MS HT JS HS FS MS HT

0~10 A 1. 064 0.993 2. 168 8.943 ™ 2.530 3.910" 9.337* 3.406 " 8.244 ™ 0.617
A 175.694 ™ 192.537™ 183.718 " 278.550™ 84.899 " 74.920™ 171.252™ 170.812** 198.645™ 76.015*
TR 48.6217  74.7227  94.075™ 276.581 " 225.256"" 12.240"" 38.898 " 71.608 " 196.691*"  117.185"

10~20 mn 0.983 2.798 1.228 3.998 " 2.723 1. 561 2.515 2. 144 0. 746 1.419
A 50.397 " 238.903 ™ 136.628 " 13.223™ 55.345™ 96.881 ™ 55.893™ 181.009** 1.737 71.199 *
TRI% 34.986™ 59.743™ 85.900™  4.875" 60.782" 8.967" 12.435" 78.053™ 0.734 106. 491 **

20~30 i 3.119" 4.926™ 10.164 ™ 2.779 16.586 " 34.316™  7.470™ 5. 694 3.173" 4.464 ™
A 156.425™ 138.470™ 31.852™ 2.614 32.412™ 61.707™ 16.261 ™ 15.234* 5.298 " 39.546 ™
A 34.137*  0.458  13.860"  2.599 3.108" 45.654™ 86.931*"  5.165* 1.159 5.466

30~40 wn 4.950 ™ 1.074 5.813*  16.493* 4,119  2.592 1.177 17.485™  26.277* 4.795*
A 15.896* 53.702™ 46.075™ 53.316™ 76.364" 104.097 ™ 68.659 13.909 198.066  124.596 "
TR 9.790* 22.688™ 34.493™ 40.878 67.820" 25.635" 22.469** 22.353* 74.337* 29.117*

40~50 Fn 3. 466" 3.128" 5.063™  10.572*  11.249™  2.506 3.054" 16.244 ™ 2.189 12.293 ™
i 46.505™  46.618 ™ 222.347" 252.474* 53.5207" 148.942*" 89.341* 123.437*  69.706 " 71.942*
R 26.780"  24.709 178.107* 101.045™ 63.374™ 24.539™ 25.096™ 29.371** 17.158 ™ 21.823*

e AR 22 RN (P<0. 01) FIE 3 (P<0.05) ; BCSAs : AL WA 543 Bl s BNSAs : ALY A B 4L

Note: ** and * indicate extremely significant and significant difference at 0.01 and 0.05 level, respectively. BCSAs: Biomass carbon stock allocation.

BNSAs: Biomass nitrogen stock allocation.
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Fig.2 Effect of the varieties, the rates of fertilization and the mixed seeding rates on total BCSAs in the oat sown-pasture

K JRkE 1E3 NHEEZ T, 2L 5 C ff 5
BOFEIHH 0~10 em>10~20 ecm>20~30 cm>30~40 cm
>40~ 50 em, 7% 123 IR BN 24.41% ~31.05%
23.11% ~ 26.10% . 21.08% ~ 22.31% ., 11.72% ~
17.00%F1 9. 82~ 13. 62% .,

2.2.2 Ntz deke HIE3AH,0~10,10~20,
20~30 em )2 158 N i &5 FC LA A1 BL 1 CL 2

B, Ak 28.41% . 25. 14% Fl 17. 74% , 32.73% .
24.27%F1 18. 68% ,32. 43% 25. 02% 1 17.79% , H.+p
0~10 1 10~20 em )2 3 N i & 43 B 70 il 8 CK
(PR PR Hb ) K 26.00% Fi1 2. 86% , 14.73% il 6.23%,
15.51%#01 3. 33%,20~30 + )2 13 N fi & 43 Bl ¢ CK
(RHHb) % 14. 78% .20. 97% 1 16.37% ., 30 ~ 40 Fl
40~50 cm TJEYILL A3 B4 F1 C4 0P T fe i, 4390k
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Fig.3 Effect of the varieties, the rates of fertilization and the mixed seeding rates on total BNSAs in the oat sown-pasture

16.41% H1 12.75%, 18.59% H1 15.04% , 17. 60% Fi
13.76% , 53 358 CK (/K3 &5 32. 81% Fil 60. 67%,
50. 47%71 89. 42% ,42. 17%F1 73.29% .,

MARTR £ )2 N g Bk Rk A (& 3) , 74 3 4>
HZER T, FL2JY 3 N R BRI 0~ 10
em>10~20 ¢cm>20~30 ecm>30~40 cm>40~50 cm, £
12 T 5 N G5 L 53 R I K 24. 89% ~32.73% |
23.87% ~ 26.11% . 17.62% ~ 19.04% . 13.15% ~
18.59%F1 11. 10% ~ 15. 04% ,

2.2.3 FAE#H®ETHIECNHESBEAL HE
2 AL, A5 B 3 A S e T ) -8 C N ff i AT
SRR IAN, WAF L2 ESRE, 7 3 FA
ZHM T 0~10 A1 10~20 em + /2 3% C N fif /00
TR ORI, 4475 199 FlAI TR A6 LI AOR s
W 0~10 em )2 C fiffi &2 53 L 73 5K 5. 40% 4. 90% |

5.91% 7. 45% Fl 4. 20% , N fif i 53 B 43 HK 5. 29% |
5.45% [1.00% 9. 46% 1 5. 22% ;10~20 em + )2 C fif
B Ay SR 7.29% . 6.81% . 4.70% . 2.26% F
2.91% ;N fifi it 43 L 43 K 5. 19% . 5.35% . 6. 42% |
1. 19%#13. 58%, i 20~30.30~40 F140~50 cm 12
C N 23BN FARIR ML, 20~30 em +J2 C fif 0D
S 5.00% 5. 22% (1. 64% 0. 43% i1 1. 87% , N fif
B 9 & 3.51% ., 4.06% ., 5.16% . 2.70% F
1.07% 330 ~40 cm +J2 C i &2 5 50l = 4. 49% |
3.73% 4. 22% 4. 94% F1 3. 74% , N fif 2 73 Bc 40 9 &
3.47% 3.84% 3. 77% 3. 28% 1 4. 95% ;40 ~50 cm +-
2 C B o 5 3.21% 2. 73% 4. 76% 4. 34%
F15.25% ,N i B o35l i 3. 51% .2.91% 4. 49% |
4.68%H14.92%,

A IANTE &2 4 ¢ N &= 2 EkRE L0

x2 AREATELEMEELER C N #ESELER

Table 2 Compare the BCSAs and BNSAs of the treatment and CK at the different growth stage / %
C i 43 BCSAs N fi#f 1 43 BNSAs
TREHE S
Soil depth/em  Factors AT A FEAE FLadh  ERE RI R iR ] FLAIN W3k 1
JS HS FS MS HT JS HS FS MS HT
0~10 Qb 29.28 27.75 28.71 27.72 25.82 29.38 27.20 26.55 28.92 24.82
POpi 34.68 32.65 34.62 35.17 30.02 34.68 32.65 33.55 38.38 30.04
10~20 Ab P 29.45 27.55 29.10 24.82 24.61 28.19 27.30 26.35 24.69 24.59
X R 36.74 34.36 33.80 27.09 27.52 33.38 32.65 32.77 25.88 28.17
20~30 AbFR 19.32 22.25 17.76 21.67 24.05 18.62 21.07 22.20 18.14 22.82
Xf i 14.32 17.03 16.12 21.23 22.18 15.11 17.01 17.04 15.44 21.75
30~40 AbH 12.54 13.18 13.51 14.57 14.68 12.82 13.71 13.65 15.63 16.47
popiit 8.05 9.45 9.29 9.63 10.94 9.35 9.87 9.88 12.35 11.52
40~50 AbHR 9.42 9.27 10.92 11.22 12.71 10.99 10.72 11.25 12.62 12.37
X R 6.21 6.54 6.16 6.88 7.46 7.48 7.81 6.76 7.94 7.45
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~10 em 2 3 C N At 5 359 LUK H 5  ( 49 )
h29.28%F1 29. 38% ) , LIMCHR 5 A e 1% ( 25. 82%
M124.82%) ;10 ~20 em + 2 ¥ LUK W & &
(29.45% 11 28. 19% ) , LAY 35 39 Fe 1% ( 24. 61% Al
24.59%) ;20~30 cm 1 JZ 5 B DL 3k I 30 AT A6
W (22.20% F1 22, 18% ) , LA IT 4 101 Fil 5L 2 4
AR (17.75% 1 18. 14%) ;30 ~40 cm + 2 LI
T B i (14, 68% F1 16.47% ) , LA 5 ) # I%
(12.54%F1 12. 82%) ;40 ~ 50cm + )2 43 51 LA Ui 35

2.3.1

t-hm™? H

oF~

2.3 & CNBEESEES
2% % C N2

I 4 &S AT, R
C N fift S 7E R ) 0 i 3 22 5 (P>0. 05) , T 78 it HE Al
TR AL BN 25 KOV [ A 1 25 2% 5+ (P<0. 05) ,3 A
FZR T, RG A CON =W 1R 159.4 F110.4
W AR B4 Ab B R GE A C N GE TR
S35k 184. 45 t-hm > F1 12. 51 kg-hm ™, 4354 B3 B2
M Bl & 22.03%. 9.09% . 38.59% F 32.27%.
12.31% .48.25% , AL TLL C4 19 C N fifi i i

JE A AEL B B (12.71% F1 12.62%) , AR &5, 43 5134 182,76 t-hm ™ Fl 11.90 kg« hm™, 43 il ¢

MWK (9. 27%F1 10. 72%)

MOt

Total carbon stock/(kg-hm?)

MNfE R

Total carbon stock/(kg-hm-?)

250.0

200.0

150.0

100.0

- KRS
R X
XY RXKS
BRG] R
Y RRS
B R
B R
PR XY
B
PR R
PR R
IR RRKY
B R
RIS R
B R
PAAY R
RN (]
R (]
BRAR PR
S oSode%

K
3%

Q
s

O,

%

XS
XXX
KKK

%

XX
XX
&%

%
%%

X

e

K3
2
0%

o
X
>

3K
’0 0’0’0:

I
ot

XXX
I

%
2R
Y6%%% %"

R

<
e
e’

Do

%

X3
%a¥%

C3.C2 1 C1 /& 10.53% .21.20% .31. 63% 1 9. 56% .

20. 06% .34.28%

ab

be

oo
c I
R
SOt ool 0%
o e Il 020X
K B B
oSSl oS3 Il #30%

XD
R

KK
%

XD
XX
R

v
X
&R

X
X
RL

<>

KKK
KRRLKK,
SRIRLKLS

|

,v
X
R

QKK
SRLKS

XD
XS

XX X X >
Totototed

S
RKL

A2 A3
EhFh Varieties

w 4

1 B2 B3

B4

HifEKF Fertilizer level

JE3E/KF Mixture level

T A FVNG 5 BER 7R 4 D (B ALK T BIR #R K F ) 0] 22 53 3% (P<0.05) o Tl
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33 1o FE DX R B 8 Yo R N T e 2R ek U o K S BE AL R 4 5 571

2.3.2 FAEBEARELEMEG CNM#EH AL

i 3 RIAT, 76 S Rl it AR AR 4G A0 BE R, FLAADIAY
YizE b FEARRAEY C N fiff i B AR IR /N P35 45 51
4 0.58% .0.30% .0.28% .0.15% F1 0.28% 0. 42% .
0.29% 0. 06% , 1fii 0~ 10,10 ~20 .20 ~ 30,30 ~ 40 FI 40
~50 em TZ AT HE C N AFE D H B2 5
27.35% . 24.50% . 21.39% . 14.38% . 11.08% #
28.62% 24.43% 17.95% 15. 47% 12.49% .,

2.3.3 HHARELERG C NEEEs>ERES H
F 4 LA, SRR it IR AR AR AL BT FLAV
M FH H BT AEY) C N At & 40 e L)/, H -
JZ | FHEFE RN WS 01 €N i i 43 S E A 3 il
g 98.69% . 1.08% . 0.23% F1 98.96% . 0.70% .
0.34% ., C N s e LEEh A ax . N
M B EHIE C N A5 B LW BORE |, M2 3 HT
G 5 A

®3 @ GEREFEELETARKFENEYNRENLE CN EESBEEXHZIT

Table 3 Effect of the varieties, rates of fertilization and mixed seeding rates on the patterns of BCSAs

and BNSAs in different plant organs and the soil depths / %
+ 32 Soil layer/cm FEY)Z Plant layer
TH
ait £ - i I it
Items ~1 10~2 20~ ~4 40~ w - " -
0-~10 0~20 0~30 30~40 0~50 Total Stem Leaf Spike Root Total
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N fif 53 BNSAs  28.62 24.43 17.95 15.47 12.49 98.96 0.28 0.42 0.29 0.06 1.04
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Table 4 Effect of the varieties, rates of fertilization

and mixed seeding rates on the patterns of BCSAs

and BNSAs in plants and soil / %
) . HEH))Z Plant layer
i H T2 - — -
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Oat Common vetch  Total
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Effect of Different Agronomy Treatments on the Carbon and Nitrogen
Stock and Allocation of the OQat Cultivation Grassland on

Alpine Meadow

LIU Wenhui QIN Yan™ LIANG Guoling JTA Zhifeng
( Key Laboratory of Superior Forage Germplasm in the Qinghai-Tibetan Plateau/Qinghai Academy of
Animal Science and Veterinary Medicine, Xining, Qinghai 810016)

Abstract;To reveal the carbon and nitrogen storage allocation mechanism of the oat cultural grassland, the study
investigated the effect of the varieties, fertilization level and legume mixture on the carbon and nitrogen storage
allocation. Oats varieties, levels of nutrient addition and four legume mixture levels were designed to analysis the carbon
and nitrogen stock and allocation characters under different soil depth. As the results showed, the factors of variety,
fertilizer and mixture significantly affect the soil carbon and nitrogen storage, the effect of fertilizer and mixture are
greater. Under the IM +OM treatment, the system carbon and nitrogen storage are greater than the other fertilizer
treatments ( 184.45 t-hmand 12.51 kg-hm™), the carbon and nitrogen storage under the legume mixture of 75
kg+hm™ are much higher than the other mixture levels (182.76 t-hm > and 11. 90 kg-hm™). The distribution model of
soil carbon and nitrogen sequestiation in different soil layers were 0~ 10 ¢m>10~20 ¢m>20~30 ¢m>30~40 ¢cm>40~50
cm at the milk stage of oats. The carbon and nitrogen decreased as the soil depth increased, and the carbon allocation at
the different soil layers is 27.35%, 24.50%, 21.39%, 14.38% and 11.08%, and the nitrogen allocation at the
different soil layers is 28.62%, 24.43%, 17.95%, 15.47% and 12.49%, respectively. The carbon and nitrogen
storage at the 0 ~50 cm soil layer took up 98.69% and 98.96% , while the plant only took up 1.31% and 1.04%,
especially for plant stem, leaf, ear and root on take up 0.58%, 0.30%, 0.28% and 0. 15% of carbon, and 0. 28%,
0.42%, 0.29% and 0. 06% of nitrogen, respectively. This finding provides a theoretical basis for studying the carbon
and nitrogen storage allocation of the cultural grassland on Alpine Meodow.

Keywords : alpine area, oats cultural grassland, carbon and nitrogen storage, carbon and nitrogen allocation





