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Effects of fertilization and mixed crops on carbon and nitrogen allocation
of the different plant organs on oat cultivation grassland on alpine area

LIU Wen-Hui' , WEI Xiao-Xing' ,LIU Fang®,QIN Yan',ZHANG Yong-Chao'
(1. Key Laboratory of Superior Forage Germplasm in the Qinghai-Tibetan Plateau, Qinghai Academy of Animal Science
and Veterinary, Xining, Qinghai 810016, China; 2. National Animal Husbanclry Service, Beijing, 100126)

Abstract: To understand the effect of oat variety, fertilizer, and legume mixture on the carbon (C) and nitro-
gen (N) stock and allocation of different plant organs on oat cultivation grassland, we carried out a experiment in-
cluding four oats varieties and four levels of nutrient addition (B1: No addition CKO; B2 urea 75 kg - hm 2+ di-
ammonium phosphate 150 kg + hm™ ,IM; B3 organic fertilizer 1 500 kg - hm™>,0M; B4 urea 75 kg - hm >+ di-
ammonium phosphate 150 kg + hm™+ organic fertilizer 1 500 kg + hm™ IM+OM) and four legume mixture levels
(C1:0 kg - hm™;C2:45 kg - hm™;C3:60 kg - hm™;C4:75 kg - hm™) to analyze the effect of different
agronomy procedure and C and N allocation pattern and the relationship between the C and N stock below and above
ground and the growth. As the results shown, three kinds of agronomy procedures significantly affected C and N al-

location. The variety played an important role in legume plant stem and root carbon stock and allocation, mixture af-
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fected the legume stem, leaf and root nitrogen allocation. Under the agronomy procedure (Avena sativa L.cv. Qingy-
an No.1 monoculture ,urea 37.5 kg + hm™ and diammonium phosphate 75 kg « hm™ and organic fertilizer 750 kg -
hm™) , the carbon and nitrogen stock in the stem, leaf, spike and root of the oat were highest compared with other
agronomy procedures ( carbon stock, stem 40.21% , leaf 15.48% , spike 23.20% and root 9.89% ; nitrogen stock ,
stem 20.70% , leaf 20.79% , spike 32.09% and root 5.19% ). When mixture with Avena sativa L. cv. Qinghai No.
444 | the cultivation of Vicia sativa L. under 75 kg + hm™ without fertilization got a highest carbon and nitrogen
stock and allocation in stem, leaf and root ( carbon stock, stem 11.27%, leaf 13.57% and root 2.27% ; nitrogen
stock , stem 13.03%, leaf 32.18% and root 0.95% ). The allocation pattern of the oat cultivation grassland was stem
(44.39% ) > leaf (23.99% ) > spike (20.38% ) > root( 11.24%) for C and leaf(42.14) > stem (26.77% ) > spike
(25.96% ) > root(5.13% ) for N. In the oat and legume mixture grassland, the stem and spike of oats and the leg-
ume leaf were the main carbon and nitrogen stock organs.

Keywords: alpine area; oats artificial grassland; fertilization; mixture seeding; plant organ; carbon alloca-

tion; nitrogen allocation
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Fig.1 Average daily temperature and precipitation in the experimental field
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Orthogonal analysis of variance on the biomass carbon stock allocation (BCSAs) and biomass nitrogen

stock allocation ( BNSAs) under varieties, rates of fertilizations, and mixed seeding rates ( F' value)

T H B AW C A543 BCSAs AW N fifi it 43 IC BNSAs

Items Organ Al Var. Jit A FL RHE ML fnAl Var. Jiti A FL TR ML
My b B EY) Total biomass  15.917 * 10.634" * 8.194* * 1.333 7.147" " 30.726 * *

i3 J2E Total stem 2.382 0.386 0.563 0.366 5.655" " 0.990
Community S Total leaf 11.261%* 0.945 88.221% * 42,457 " 6.347% 296.365 " *
SR Total root 15.917** 10.634* * 8.194* * 1.333 7.147% % 30.726 “ ¢
M1 b EEY) Aboveground  123.343 " 73.736" * 515.577" " 129.173* * 47272 " 932.648 " *
ok 2£ Stem 20.705* * 5.856* 76.209 * 17.302% % 1.600 70.928 *
odtb I Leaf 4.183* 19.699 * * 73.696 * * 11.896* * 22.584* 237.690 * *
il Spike 44812 " 14.386 * 58.027* * 24.135% % 14.179* * 117.556* *
# Root 12.070* * 7.242% % 46.148 " * 1.388 7.592% 51.736* *
b b EAY) Aboveground  95.093 * * 40.848 * * 53.493* * 217.912** 36.774* ¢ 56.787 * *

i E B Z£ Stem 104.786 " * 31.472% % 11.198* * 186.931* * 26.305* * 1.481
Common vetch I Leaf 19.998 % * 13.570" * 39.772% % 69.945* * 14.591* * 49.080* *
R Root 20.293* * 26.173% * 0.818 37.336" * 10.622* 17.914* *

o+ o« FORE RSB BI 5E (P<0.01) ; + FoR H R IAE] & E KT (P<0.05), T,

Note: * * and * stand for significant influence at 0.01 and 0.05 level, respectively. Var.—Varieties ; FL—the rates of fertilization ; ML—the mixed

seeding rates. The same below.
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Table 2 Patterns of biomass carbon stock allocation ( BCSAs) and biomass nitrogen stock allocation ( BNSAs)

in the plant organs under the oat varieties at the milk stage

A 5L BCSAs FAHETIC BNSAs

Qb3 G = A Oats Wi E BT Common vetch HMEA Oats BT Common vetch

Treament 2 0f M R % 0 M E T
Stem Leaf Spike Root Stem Leaf Root Stem Leaf Spike Root Stem Leaf Root
Al 39.26a 14.19a 21.8la 89lab  5.48b 8.82ab 1.54a 18.77a  17.51a 30.43a  4.59a 6.17b  21.63b  0.91a
A2 32.96b 13.02a 16.28b  9.93a 11.90a 13.51a  2.40a 13.26b 14.85b 19.84b  3.78a 14.38a  32.78a  1.10a
A3 33.73b  12.59a 19.33a  9.66ab  10.77a 12.21a  1.71a  14.78ab 13.55b 23.27ab 4.22a 12.81a  30.72a  0.65a
A4 34.69b 13.62a 21.71a  8.70b 8.68ab 10.63ab 1.96a  16.48ab 15.77ab 25.0lab 3.94a  10.44ab 27.62a  0.74a

T AR T RAORAE B 2257 B35 (P<0.05) . TRl AI—F#E 1 %5 A2—H ¥ 444, A3—FIFTIMEL:  Ad—Hka,

Note: The different letters shows significant different between treatments at 0.05 level. The same below. A1—Qinyan No.1,A2—Qinhai 444, A3—

Qinhaitianyanmai , A4—Lena.

222 e MHEARHEZERW R C gm0l g B4(89.71%) B4 (72.91%) 1 B1(25.98%) Ab Pl

KB (K 3) , AFGEACAL BT o L EAY ik SR SRR RN SR AEY) C MRy

i FAY RS S W M AR Y C g A4S LA DL B1 AbFR A, 435k 11.88% .9.80% Fll 2.47% ; S
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Table 3 Patterns of biomass carbon stock allocation ( BCSAs) and biomass nitrogen stock allocation ( BNSAs)

in the plant organs under the rates of fertilization at the milk stage

cfiti &4 BCSAs

AR BNSAs

Qb FHL 25 A Oats Fi%EBi 5. Common vetch HEF Oats Fi ¥ Bi©. Common vetch
Treament % of W R % 0F L
Stem Leaf Spike Root Stem Leaf Root Stem Leaf Spike Root Stem Leaf Root

Bl 32.34b  11.86b  17.94b  9.4la 12.0la 13.97a 2.47a 14.40a  12.90a 21.09a 3.73a  13.40a 33.54a 0.94a

B2 3593a 13.86a 20.77a  9.13a 8.32b  10.27b  1.72b 15.32a  15.70ab 27.14a 3.92ab  9.73b  27.45b  0.73b

B3 35.53a 12.86ab 19.12a  9.80a 9.10b  11.66ab 1.93b 16.36a 14.91ab 23.74a  4.75a  11.66ab 27.65b  0.93a

B4 36.62a 14.59a 21.70a  8.73a 7.40b  9.39b  1.56b 17.22a  17.66a 26.10ab 4.04ab ~ 9.30b  24.90b  0.78ab

1 Note; B1—CK, RHGAE no fertilizer; B2—61.5 kg - hm™ N+69 kg « hm™ P, 05 ; B3—# HLAE Organic fertilizer 1 500 kg + hm™>; B4—30.75 kg
+ hm™ N+34.5 kg - hm™> P, 05+ HUAL organic fertilizer 750 kg + hm™>.

x4 IRMAREBLETEREEY CNHELSERNX/ %

Table 4 Patterns of biomass carbon stock allocation ( BCSAs) and biomass nitrogen stock allocation ( BNSAs)

in the plant organs under the mixed seeding rates at the milk stage

ikfigi i /3L BCSAs

AL ST BNSAs

VST R M Oats Fi#EHi©. Common vetch #eFE Oats Fi % Wi Common vetch
Treament % of @ K % o R = o m R % o R
Stem Leaf Spike Root Stem Leaf Root Stem Leaf Spike Root Stem Leaf Root
Cl 44.75a 17.65a 25.56a 12.04a / / / 26.11a  27.21a 39.75a 6.93a / / /
C2 35.84b  13.69b 21.49b  9.63b 8.51b  9.04b  1.80b 17.17b  14.68b 27.74b  4.83b  10.61b 24.03b  0.95a
C3 36.07b  12.94b 20.10bc  9.24b 8.68b 11.04a 1.92a 16.15b  14.96b 24.31bc 3.24c 10.74b  29.84a  0.77b
C4 34.28b 13.22b  18.69c  8.76b 9.89a 13.24a  1.93a 14.68b  15.60b 23.11c  4.27b  11.32a 30.22a  0.80ab

1 Note : 57 %551 IR HFE /K V- legume mixture levels: C1—0 kg + hm™2,C2—45 kg - hm™2,3—60 kg - hm™2,C4—75 kg - hm™2,

M N B BCAERARE (R 4)  TEAR IR AL
PR b b S A R AT E SR E AR N
Ay B2 9 LL €3(95.99%) . C2(59.58% ) HI C4
(41.53% ) Fe e 5 A HEZZ ARURN 7 S5 B AR ZE W) N
it 7 B4 LA C1(6.93%) . C2 (4.83%) 1 C2
(0.95% ) b 3idw vy 5 2K He & ZE RN 5 Wi 25 B W)

N fif i B4 A C2(27.77%) (C2(17.17%) Fil C4
(11.32%) AbFR 35 5 0 JHE 22 R 3 i 2
Y1 N 20 FC DL C4(45.82%) . C4(15.60% ) FI C4
(30.22% ) A3 f i ME A AR N fifi i 43 L LA C1

(39.75% ) Ab PR F i



55 4 39

X SOME S - e 9 DXt M IR 196 o) A N T B M R e B i LAt 20T P 52 ) 105

23 WMEATEMBEWEY C N BENEIRD

MK 2 K3 R AMYLAE C N gt
JRRE , BEY C N i i 53 L SR W LG9 53 3 2R 30k
25 (44.39%) > M (23.99%) > f# (20.38%) > 1R
(11.24% ), M (42. 14%) > 2£ (26. T7%) > i
(25.96% ) >M(5.13%) , Horp FeE A E AW C|
N At 43 FE Lo A1 43 R 25 (36.00% ) > 74 (20.38% ) >
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