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Abstract: [ Objectives ] This study focused on the response of biomass allocation of oat artificial grassland in
alpine region to oat variety, fertilization and common vetch mixture level for providing a theoretical basis to
establish the artificial grassland. [ Methods ] According to the orthogonal design of three factors (variety,
fertilization and legume mixture) and four levels, there were four oat varieties, namely Avena sativa L. cv.
Qingyan No.1, A. sativa L. cv. Lena, A. sativa L. cv. Qinghai 444 and 4. sativa L. cv. Qinghai, four fertilization
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measures, including without applying any fertilizers (CK,), 75 kg/hm? urea + 150 kg/hm> NH,H,PO,(NP), 1500
kg/hm? organic manure (OM) and 37.5 kg/hm? urea + 75 kg/hm2 NH,H,PO, + 750 kg/hm? organic manure (NP +
OM), and four common vetch mixture levels with 0 kg/hm?, 45 kg/hm?, 60 kg/hmeand 75 kg/hm>. Different organ
biomass of oats and common vetch were measured at the jointing, heading, flowering and milk stages of oats
respectively. [ Results ] The aboveground biomass allocation of the oat artificial grassland was the highest under
the fertilization of 37.5 kg/hmz urea + 75 kg/hm? NH,H,PO; + 750 kg/hm? organic manure (NP + OM) (84.91%)
with the 4. sativa cv. Qingyan No.l (85.57%) without common vetch mixing (85.81%), while the underground
biomass allocation was the highest under the common vetch mixture level 30 kg/hm? (16.29%) with the 4. sativa
cv. Lena (18.04%) without fertilization (16.02%). The ranges of the biomass allocation rates of stems, leaves,
ears and roots were 44%—-48%, 19%—24%, 17%—22% and 14%—18% respectively. The biomass allocation rates
were changed with the growth stages: increasing, decreasing at the beginning and increasing later, increasing,
and decreasing for stem, leaf, ear and root respectively. Under the influence of various factors, it was the oat’s
leaves that played a dominant role in the early growing period, and the stems took place in the mid-late period.
The common vetch’s root biomass, on the contrary, was leading at the beginning and its leaves took place in the
mid-late period. Obviously, the biomass allocation of the oats played a significant role in the whole growing
process. Meanwhile, there was a relationship defined as the allometric growth relationship, in other words, the
aboveground biomass was always higher than the underground biomass in the whole growth period. The stem
and root biomass allocation at the early and late growth stages were affected by the fertilization and variety
separately, while the level of mixed sowing in the whole growth period affected the leaf growth, and the
fertilization and the mixture level mainly influenced the ear biomass allocation. [ Conclusions ] It was variety,
fertilization and the common vetch mixture level that significantly affected the biomass allocation in the alpine
region. The highest aboveground biomass allocation was under the fertilization of 37.5 kg/hm? urea + 75 kg/hm?
NH,H,PO, + 750 kg/hm? organic manure with the 4. sativa cv. Qingyan No.1 without common vetch, and the
highest belowground biomass allocation was the treatment without fertilization with the 4. sativa L. cv. Lena
mixed with common vetch of 30 kg/hm.
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Table 1 The orthogonal experiment design L,6(43)

JiihE Fertilization (kg/hm?)

Ab3E g IR/ (kg/hm?)
Treatment Variety % Urea A 4% NH,H,PO, A HLIE Organic manure Vetch mixture
ABC, HM 1S 0 0 0 0
ABC, Qingyan No.1 75 150 0 45
AB.C, 0 0 1500 60
AB.C, 37.5 75 750 75
AB.C, gy 0 0 0 45
A,B,C, Lena 75 150 0 0
AB,C, 0 0 1500 75
ABC, 375 75 750 60
ABC, 4T 444 0 0 0 60
AB.C, Qinghai 444 75 150 0 75
ABC, 0 0 1500 0
AB.C, 37.5 75 750 45
ABC, HEEE 0 0 0 75
AB,C, Qinghai 75 150 0 60
AB.C, 0 0 1500 45
AB.C, 375 75 750 0

i (Note) : A, B, CHrBlCREFh ., HiICH ARG KV Represent variety, fertilization and mixture level, respectively.
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Table 2 Effect of different treatments on the biomass allocation ratio at the flowering stage

2% Stem i Leaf #R Root
HE  KE i AR

Factor  Level M HEHE HE Mz HEHE E Ear Aboveground biomass M WIWGIE AR

Oat Vetch Total Oat Vetch Total Oat Vetch Total
Al A, 4374a 447ab 4821a  1734bc  552a 2286a 17.67b 85.57a 1176b 2.67ab  1443¢
Variety  \ 3037b 627a  4564b  17.03bc  S543a 2246a 17.59b 81.96 b 1484a 320a  18.04a
A, 4030ab 4.51ab 44.82b 1845a  5.60a 24.04a 17.10b 82.71b 1441a 2.88ab 17.29b
A, 4229a 335b 4564b 1679c  4.06b 20.85b 21.53a 85.62a 12.18b 220b  14.38¢
WML B, 4137a 504a 46402 166la  592a 2253a 17.53c 82.86 b 13702 3442  17.14a
Fertilizer 5 4052 413b  4618a 17.70a  467b 2237a 1871b 84.42a 13.00ab 2.57b 1558 b
B, 4l149a 5.12a 466la 17.18a  555a 2273a 17.96¢ 83.98 ab 1339a 2.63b  16.02a
B, 4130a 4.06b 4536a 17.75a  446b 2221a 20.06a 84.91a 1275b 233b  15.09b
B ¢, 4527a 4527a  1927a 1927¢c 2127a 85.81a 14.19a 14.19 ¢
Mixture o 4112b 353c  4465a  1692b  3.77c 20.69bc 1837ab  8371c 1356ab 2732 16.29a
C,  4051b 438b 4489a 1653b  491b 2144ab 18.63ab  84.96b 1246b 2.58a  15.04b
C, 39.62b 542a 4503a 1688b  623a 23.1la 16.64b 84.79 b 1257b 2.64a  1521b

# (Note) : [RFVEIE G AFR/NG FHR:FRKFER 225 8.3 (P < 0.05) Values followed by different lowercase letters in a column are

significantly different among levels at the 0.05 level.
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Table 3 Effect of different treatments on the biomass allocation ratio in the growth period
2% Stem I Leaf WA 1=y # Root
== o RS
W= EFH Total bu d
Factor Growth stage ?’F:i %%yﬁi ;E\% fgﬁi ﬁﬁ%yﬁﬁ /EI\[]«I-‘ ota 3. ovegroun TEEE %ﬁ%%i ;E'\ﬂ:é
Oat Vetch Total Oat Vetch Total biomass Oat Vetch  Total
YL U g ]
. . 786¢c  1.96c 9.8lc 4753a 3.14c 50.67a 57.64 b 36.10a 6.27a 4236a
Variety Jointing
Gilig £
. 3321b  575b 3895b 3051b 6.78b  37.30b 71.73 ab 22.72b 556a  28.28b
Heading
THEM
. 4143a 4.65b 46.08a 17.40¢c 5.15b 22.55¢ 1847b 83.97a 1330c 2.74b 16.04c
Flowering
Milk 36.71ab 1048a 47.19a 1471c¢ 11.66a  26.38c 20.12a 87.59a 10.17¢ 224b 1242¢
WAL B
s . 7.85¢  191c¢  9.76¢ 46.77a 3.06b 49.83a 56.80 ¢ 37.02a 6.18a 4320a
Fertilizer Jointing
Gilig &
. 33.70b  5.72b 39420 30.28b 6.74b  37.02b 71.94b 2253b 5.54a 28.07b
Heading
THEM
. 41.55a  4.59b 46.14a 1731¢c 5.15b 2246c¢ 1857b 84.04 ab 1321c 274b 1596¢
Flowering
Milk 36.78 ab 1041a 47.19a 14.67¢c 11.67a  2634c 2022a 87.67 a 10.09¢ 224b 1233c¢
oA e
. . 8.05¢ 137c¢ 94lc 4735a 221b 49.56a 58.98 ¢ 36.60a 4.42a 41.02a
Mixture Jointing
it oy
. 34.15b  4.05b 38.19b 30.55b 4.78b  3533b 73.52b 2256b 393a 2648b
Heading
THEW]
. 41.63a 3.33b 4496a 1740c 3.73b 21.13¢ 18.73b 84.82a 13.20c 1.99b 15.18¢
Flowering
FLBUH
Milk 3735ab 7.23a 44.58a 1496¢c 8.12a 23.08c 20.58a 88.23 a 1021c¢ 1.56b 11.77¢

# (Note ) : [FFEHRIG A F/ING LR P )22 57 5.3 (P < 0.05) Values followed by different lowercase letters in a column are

significantly different among treatments at the 0.05 level.
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Table 4 Effect of different measures on the aboveground and underground biomass allocation
b A= #) 8 Aboveground biomass b A= #)# Under-ground biomass
=i .
G ﬁﬂi H# 2£ Stem i Leaf
rowt Factor — — M MbMEwR R WEED T R
stage MEZ WEHE B2 A HWIEGE T Ear Total biomass Oat Vetch  Total biomass
Oat Vetch Total Oat Vetch Total
LS I T . . . . . . . .
. . 591 5.30 2.17 1281 6.35 9.19 3.65 2.87 84.80 3.65
Jointing Variety
HEAE . . " . . .. .
. 7.41 1.50 422"  14.70 2.091 6.94 7.17 2.54 62.60 7.17
Fertilization
i . * * *
. 0.59 442 1.54  41.13 9.35 8.77 2.58 0.58 6.75 2.58
Mixture
MRS A . . . . . . . . .
. . 23.67 9.70 18.62 1.85 99.67 4.32 29.66 11.24 2591 29.68
Heading  Variety
HEAE . . " . . .
. 3.75% 1045 1.83 0.73 100.20 0.17 8.10 2.08 25.96 8.10
Fertilization
TRAR . " " . . . .
. 8.17 341 0.80 12.90 120.56 2.63 2.57 13.42 3.50 2.57
Mixture
. . 4.50 9.75 4.25 2.70 81.66 4.89 6.77 14.84 8.17 19.90 14.84
Flowering Variety
HEAE " . " .
e 2.19 0.26 1.36 102.79 0.15 1.78 2.84 0.70 31.00 2.84
Fertilization
. 7.65 8.55 0.39 7.46 331.79 9.55 4.85 3.66 3.22 2.33 3.66
Mixture
. . 17.56™ 81.94 1.36 0.90 3.05 3.00 39.99 12.86 7.06 84.18 12.86
Milk Variety
HEAE . . . " . " .
e 326" 1245 0.81 3.58 1.67 0.36 11.32 3.66 1.80 46.89 3.66
Fertilization
e i . - . - - . " .
. 77.43™ 13.03 1.36  23.58 6.37" 23.33 52.67 4.36 18.28 4.16 4.36
Mixture
IE (Note) : **—P<0.01; *—P<0.05.
11~k A > % H A 3 ‘—J‘ >\
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Fig. 1 The relationship between aboveground and underground biomass under different fertilizations
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Fig. 2 The relationship between aboveground and underground biomass under different mixture levels
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