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FEFZ A Ry ML T XA Tt 07K T (0,100,200, 300 kg/hm” s 4R A No «Nioy « Naoo «Naoo e300 3 HAE ) ik L 202 Bl
AT LA B AE A S 52 mi . 855 1) B 25 i 260 o 9 188 , M6 2 AN A0 B 25 ot LB R A ik T 1 SRR B2 2 S 38 n s
MR A TR 3, ELE DL Nooo Ab 3 6 22 T4 S0 AR B2 W 28 v 1 O A A 5 it HE 1 5 RO SR JE 25 L (Rl R & bk T4 SRR R U
W I 25 LA Nyoo b BRI 7 o HL 25 0 T A RUIR AR B . 2) B 25 it 20 &2 9 484 i, 4 A 4] T 3l 22 5 b 25 o R R 4 Bk
IR RS EHE NG RIS, HIFE No B TR E SR E . 3) M T ABCEZE ol UM 4 bk & Sif e
1528 M W AZEMEENE N LB F i . O No Zb B R, T 1 S REN AR TYRAER
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Effect of nitrogen application level on dry matter accumulation and
nitrogen absorption and utilization of different
forage oats in sandy habitat
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Abstract: [Objective] This study explored the response of dry matter accumulation and nitrogen ab-
sorption and utilization efficiency of forage oat varieties to nitrogen level in Horqin sandy land to provide
basis for high—yield cultivation and nitrogen utilization efficiency of forage oat in this area. [Method) Four
forage oat varieties including Yanwang, Muwang, Tianyan No. 1 and Mulesi were selected to analyze the

effects of different nitrogen application levels (0,100,200 and 300 kg/hm?,expressed as Ny s Ny s Nyoy and
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N s respectively) on biomass,nitrogen uptake and distribution as well as nitrogen use efficiency. [Result]
1) With the increase of nitrogen application rate,the dry matter accumulation of stem, leaf, ear and whole
plant of Yanwang and Muwang increased at first and then decreased, and the dry matter accumulation of
N, treatment was significantly higher than that of other treatments. The dry matter accumulation of stem,
leaf,ear and whole plant of Tianyan No. 1 and Mulesi increased gradually,and N, treatment had signifi-
cantly higher value than that of other treatments. 2) With the increase of nitrogen application rate, the ni-
trogen contents of stem,leaf,ear and whole plant of the four forage oat varieties increased at first and then
decreased with the highest in N,y treatments. 3) Nitrogen accumulation in stem, leaf,ear and whole plant
of Yanwang and Muwang and that in stem, leaf and ear of Tianyan No. 1 peaked in the Ny, treatments.
4) In the N,y treatments, the nitrogen dry matter production efficiency (NDMPE) of Tianyan No. 1 and
Mulesi was higher than that of Yanwang and Muwang, but the dry matter production efficiency (DMPE),
nitrogen agronomic efficiency (NAE) and nitrogen apparent recovery efficiency (NRE) of Yanwang and
Muwang were higher than that of Tianyan No. 1 and Mulesi. In the N, treatments, DMPE and NAE of
Tianyan No. 1 and Mulesi were higher than those of Yanwang and Muwang. [Conclusion) Yanwang and
Muwang were the type of low nitrogen and high efficiency, while Tianyan No. 1 and Mulesi were the type
of high nitrogen and high efficiency. In Horqin sandy land, the suitable nitrogen application rate was 200
kg/hm?® for Yanwang and Muwang and 300 kg/hm?® for Tianyan No. 1 and Mulesi.

Key words: nitrogen application level; feed oats;dry matter accumulation; nitrogen utilization efficien-

cy;sandy habitat
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[7i) JHE 22 it b o0 AR R 1) 2L T RE I AN TR) o Sl R GEWE 58 4R
ML AACR BB E R 8 A AS ] 5 P 7 e
22 R T HE AT H (E] IR o A ARG 2 A [R) A XA [

FR A HRCRIG AR B D 22 S BRI WK B 57
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(43°30" N,122°27" E) ., J& T KBGdE <. +3E
R+ AL 7. 28 mg/kg, 2R FE 1. 87
g/kg. B A R 11. 24 mg/kg, 3 A H 95. 12
mg/ kg, HALWE 10. 59 mg/kg., FFHRI0~6 T,
=10 ‘CFRE 3 000~3 200 “C, LFEH140~150 d,
ARy K i 340 ~400 mm, 78 & it & B KRR 5
52247 A GE 3. 0~4.5 m/s,
1.2 #iksn

i) P HE 22 R RE T VR VO SEOR VR F AL B IE
T A4 SRR BR A A R ] e 22 o Rl A 1 5 o)
T AL ETE U8 & R R A R | L 4 A4 ] He 22
Tl 1 i 7 b 357 O i 2 K
1.3 A&t

TE N 52T RO KA R BOIRHE X, T 2019 4R
471 HRHEFE I M 4 A1 FH e 42 5 Fl, 5%
FEATIE 15 om FE At 150 kg/hm® BRI 3 cm,
FEAE Sk E o B R A (PO, 46%) . & Ak (K, O
50%0) it B ¥ R 150 kg/hm* , 18 5 =X h 5 7
#® 0(CK),100,200,300 kg/hm* 4 PNEZE (4 N)
TP AR No s Nigo s Nugo s Nugo 715 IE B JR %
(& N 46%) 43 W B 15%,40%,25%,20 % L 4]
TEMEAZ 43 BEI (PR 10 L2 A0 PR 4 Wi A L H
it J& B iKY . R XGRS B, 3 X R it
TRV o ) DXy it A, 4 AR AE 32 DX B AL HE S /N X
A4 mX5 m=20 m", Y &Ry ir.4 KEE.
T e B ) 7 i R 2K R T i UL
TR E AR A
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5CH T EERE, R G IC R E Y =,
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MR A R B R EARE L AR,

EHRTYRERER =2 TYR A+ TY5R
Jo e T ) o o

HEHAZMEAR (keg/hmH) =[WERAET =
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EHRARME R (kg/bm>) =[ & H ARG &
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FEBE) /A 5 X100 % ;
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EHRARHRE;
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iciency, DMPE) = 4t 9 i U R it /it AUk 5
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YA RO Noo 4 B A . HL W 3 T b A
JIEL Ak B CHBC T Ny, A0 R B8 9 5 B 2R 8 Bk A1)
(P<C0.05) ; #t e 1 5 VUK B 25 i (B R 2 bk T
Py R B T 2 A N, Ab BE B, B3 B 3 T H
i ZUE AL B (P<C0. 05) 5 7E Nogo AEH R, B E Y 2K
R4 bk T T R SR Y B TR 1 S
R B (P<C0. 05) , H 44 F () i Fn 4 vk (0 4 Joi B2
BHREEBERTRTIE Ny P T MR B
SRR 1 ST A R AR, B
T HoAth ] 1 26 22 A A (P<<0. 05) . 3% B AN [] 4] 1] 3t
0 AUIE A5 R A A I 25 L R R E AU
i E A 200 kg/hm” , FH#HE 1 5 FTHCR B AR
5 H A 300 kg/hm?,
2.2 ABEMEAARZAZTSENEMN

R 2 FroR Bl A it 0 o 0 15 s 4 A ) F 2
R 25 I R A R R R B i R RN AR
A bR 3, B TE Ny M B F R E S R e, it
BRI I0 V0 Hiu 2B 355 F 1) F 8622 4 Nooo 40 3 W (i &
ENTPAR L

H 2% 2 308 ] 0, AS [ 4 FH e 22 O Al i R R B i
AES HPBURBEZENARTER S, BE N,
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(P<C0.05), £ Ny #b T 78 B 3 & T £ (P <
0.05), MR AR & &S M AR, HAE N, Al
Nioo 20 3T 535 5 T HoAh 7] FH e 42 & Fh (P<<0. 05)
FE Nioo Al Nooo 40 B R 75 8 3 /& T8 1 5 4k iR

Nooo A0 1T 06 £ 9 2 bk 0 R & 1 0 35 T Al 4R
G ARl TE Nogo Ml Naoo AL BT E M 2R A R &
AR T A P A Rl e I P e
WO RE T T A 1S RTRUR L
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Table 1 Effect of topdressing nitrogen fertilizer on dry matter accumulation of fodder oats
i I b __ ?%ﬁﬁ}ﬂ}%%akg « hm 2) Dry matt:;r accumulation _

Location Nitrogen treatment et HeE ‘EH?F'E 15 %Hiﬁ

Yanwang Muwang TianyanNo. 1 Mulesi
Ny 1777.614+44.33 dB 1951.18+60. 81 dA 1801.54+52.61 dB 1 254.53470.49 dC
2% Stem Nigo 4 450, 98+49. 64 cA 3 414.53437.60 cB 4 442, 38+45.87 cA 2 940.82+47. 45 cC
Nazoo 5 266.63+61.60 aA 5 345.73435.23 aA 4677.49+32.93 bB 4 141.374+27.78 bC
Nso0 4726.95+75.48 bD 4 932.42436.29 bC 5 506.82+72.68 aB 5919.06+23.50 aA
Ny 1139.23427.65 dB 1178.55429.26 dA 998.57+73.61 cC 751.23428.82 dD
0 Leal Nioo 2 178.49+26.16 cB 2 213.88450. 24 cC 2 307.10438.07 bA 1487.52439.91 cD
Nazoo 2 628.73£35.84 aB 2 765.66436.06 aA 2 352.11479.64 bC 2 134.48493.89 bD
Nso0 2 515.81£52.60 bC 2 611.23419.47 bC 2 767.27459.14 aB 3 181.21418.87 aA
Ny 1 434.49440. 64 dB 1515.55432.47 cA 1262.01+56.50 cC 851.33+35.70 dD
B Ear N1oo 3077.89+42.28 cA 2 530.774+51.08 bC 2 794.05+26. 98 bB 1 811.60455.87 cD
Naoo 3 385.74+78.98 aA 3349.024+14.56 aA 2 697.11465.44 bB 2 568.994+75.28 bC
Nso0 3199.51£51.35 bB 3297.64487.24 aB 3 512.03415.65 aA 3 264.714+17.03 aB
Ny 4 351.34+49.91 dB 4 645.28+30.91 dA 4 062.13+81.89 dC 2 857.10+94. 62 dD
ESLTS Nioo 9 707.35442.42 cA 8 157.18+72.40 cC 9 543.52434.40 cB 6 239.94465.82 cD
Whole plant Nazoo 11281.10425.37 aB 11 460.41+16.51 aA 9 726.71£33.38 bC 8 844, 8457, 26 bD
Nso0 10 442.26+44, 20 bD 10 841.29+49. 85 bC 11 786.12+95. 85 aB 12 364.98458.02 aA

T« 7] 90 B0 J5 R TR /NG 1 38 75 AR (8] A ] — 3607 S 6] &b BEAE 0. 05 /K OF-F 28 5 3, R AT 80 )5 A [ K5 57 B8 3R 75 A [R) Ak 3R [6] 5 i

TE0.05 K P TFEREE. TR,

Note: Different lowercase letters indicate significant differences at the level of 0. 05 for different treatments of the same variety in same loca-

tion,and different capital letters indicate significant differences at the level of 0. 05 for the same treatments among different varieties.

The same below.

R2 BEAFMIARZAZTIENTN

Table 2 Effect of topdressing nitrogen fertilizer on nitrogen content of forage oats

e fﬁ(ﬁﬂﬂ‘}ﬂ A ZE &R/ % Nitrogen content
Location Nitrogen #E HE A1 5 HOR
treatment Yanwang Muwang TianyanNo. 1 Mulesi
Ny 0.5940.08 bB 0.4740.08 dB 0.6540.01 cB 0.90+0.11 cA
* Stem Nioo 0.6740.10 abB 0.73740.06 cB 0.747+0.19 cB 1.284+0.13 bA
Nzoo 0.81£0.04 aB 1.4440.07 aA 1.6340.08 aA 1.5440. 04 aA
Nso0 0.61£0.12 bC 1.11£0.12 bB 1.1940.06 bB 1.4340.04 abA
No 2.4140.05 bA 1.6540.11 cB 0.8740.19 cC 0.64+0.01 bC
I Leal Nioo 2.75+0.19 aA 2.61+0.27 aA 1.1840.10 bB 0.76+0.02 bB
Nzgo 2.97+0.05 aA 2.78+0.09 aA 1.8440.05 aB 1.26+0.18 aB
Nsoo 2.7940.13 aA 2.2840.04 bB 1.2440.07 bC 1.0540.02 aC
No 1.0340.01 cA 0.6740.02 cB 0.9640.04 bA 0.62+0.01 cB
i Ear Nioo 1.2140.09 bB 0.8240.03 bD 1.3840.02 aA 1.0440.05 bC
Naoo 1.3740.02 aA 1.1440.02 aB 1.4440.11 aA 1.4240.05 aA
Nsoo 1.12+0. 02 bcA 1.1140.17 aA 1.06+0.03 bA 0.62+0.03 cB
No 0.93740.01 dA 0.93740.04 cA 0.89+0.01 cAB 0.93+0.05 bA
4k Whole plant Nioo 1.2740.02 cA 1.1140. 04 bB 0.947+0.03 cC 0.96+0.03 bC
Naoo 1.4840.02 aB 1.6140.02 aA 1.3840.02 aC 1.2640.05 aD
Nsoo 1.3640.01 bB 1.5440.02 aA 1.2140.08 bC 1.0140.06 bD

2.3 ElRMEAAREZEREREENTI
W 3 s, 6 N E i 25 B R R

VIS

AR R I LL Ny b PR A iy, H W3 T H A it

FAL B (B TR A Z R B E SN (P<C0. 05) ;4L
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SRR ZE i R bk i) AR B B R AE Ny 4b 2
T H 5 HA ZUIE AR BE 22 53 i 3% (P<<0. 05) ; il
B AR R B E UL Ny b P 85 5, 3 5 T HoAb i
AU (P<0.05), fit#e 1 525 FRHAEHER
HEE Nooo K0T S5 » LI 35 v Al i 40 Ak B (B3
T Naoo A FRAN) (P<C0. 05) 3 4 b 20 2 B 2 8 0 L)
Ny 20 3 A% 5, BB 3 0 T H At s 280 b #1 (P <
0.05), FHIRFEH ML MM AZHEREAN
Ivi) il 260 Ak B R A7 7E B 25 5 L M R0 B 7E N 40
B WSR3 UK ik B ROR U AE N 4
TR R A R B T e .

TE Nooo AbBE R EFIEHE 1 S XM A XA
R T R R B (P<0. 05) P IR R T
S W) e ORI T B Tl 1 S R AR
TSRk oy i T W 2 R LA AR RE 3 R, Rk
AR OO HCE W T A R e SR (P <
0.05);7E Ny b H R HUR ISR E R T
AR ER M EEMAEZRERERGG, HS5H
b ) FH A 22 Ff 22 5 B 3 (P <C0. 05) , U5k SRR 1Y
AR BR & WAL T I b R e 22 SR (P <
0.05), FH LI, A [ 4] F e 22 it Al 10 R B 3R 40 i
TN B B 22

x3 MARATEMAARZAZTRENIMN
Table 3 Effect of topdressing nitrogen fertilizer on nitrogen accumulation of forage oats
N S ik B AEZMEH/(kg « hm ?) Nitrogen accumulation
Lotetion Nitrogen ®E HE At 15 R
treatment Yanwang Muwang TianyanNo. 1 Mulesi
Ny 10.44+1.52 cA 9.16+1.66 dA 11.78+0.75 dA 11.454+0.83 dA
2 Stem Ni1oo 29.8441.66 bC 24.8940.21 cD 32.6340.78 cB 37.5540.68 cA
Naoo 46.17+1.87 aC 77.0241.13 aA 76.1340.86 aA 63.97+1.09 bB
Nsoo 28.8340. 60 bD 54.0540. 82 bC 65.6841.69 bB 84.60+1.32 aA
No 27.3940.96 dA 19.43+1.16 dB 8.63+1.55dC 4.81+0.15 dD
I Leaf Nioo 59.8340.72 cA 57.7541.39 cA 27.2841.76 cC 11.314+0.59 cD
Nzoo 78.0341.17 aA 76.75+1.85 aA 43.1240. 39 aB 26.9+1.29 bC
Nsoo 70.1540. 66 bA 59.4241.27 bB 34,2541.87 bC 33.5840. 84 aC
No 14.94+0.61 cA 10.15+0.53 chAB 12.23+0.78 bB 5.28+1.29 cC
il Ear Nioo 37.31%2.24 bA 20.6540. 60 bB 38.5142.69 aA 18.78+1.35 bB
Naoo 46.014+1.53 aA 38.0941.08 aB 38.9141.21 aB 36.5740.83 aB
Nsoo 35.9341.36 bA 36.1641. 64 aA 37.0940.78 aA 20.3542. 14 bB
No 40.5740. 26 dA 38.74+2.06 dA 36.08+0.99 dB 26.574+0.71 dC
28 Whole plant Nioo 123.054+2.53 cA 90.54+2.63 cC 89.46+2.39 cB 60.02+2.16 cD
Nzoo 166.98+2.25 aB 184.74+1.72 aA 133.7842.22 bC 111.7540. 82 bD
Nsoo 142.42-+0.61 bB 166.51+E1.57 bA 141.2542. 05 aB 124.0341.61 aC

2.4 @A AHRERERNAENZIE

i 2% 4 AT i AL B R T T AR T R0R
(NDMPE) $44I% F % 18, HLHEHE 15 R4k ok S 38 &
T TR 5 7E Nooo A BE R, 4 A f5] FH HE 22 it il 14
NDMPE #J 5% 5 T4 51 A= 7 208 (DMPE) VA R

P2 (NAE) A 2 £ W iR (NRE) 3 2 i
TV S TR 1S MBURE . 7E Noo b 3T,
M1 S AR B DMPE Rl NAE & T # T ik
T U I FHE T R0 SR A R v A TR ] FH e S i Aol
e 1 5 AR SR T i L e AR ) ] e 2 A

T4 HBRAEMAARZEZINARENEZN
Table 4 Effects of topdressing nitrogen fertilizer on nitrogen use efficiency of oats
I 4 RETY A T AR R ROR REREHE/ FE W ER /Y%
JHE 7 T R ‘NAt oae MR/ (kg + kg 1) (kg « kg 1) (kg » kg 1) Apparent recovery
Variety of oat ttrogen Nitrogen dry matter Dry matter production Nitrogen agronomic rate of nitrogen
treatment T .. .. -
productivity efficiency efficiency fertilizer
No 107. 26 / / /
ML Nioo 78. 89 97.07 53.56 82.48
Yanwang N2oo 67.56 56.41 34. 65 63.21
N3oo 73.32 34. 81 20. 33 33.95
No 119. 90 / / /
WE Nioo 90. 98 81.57 46. 54 51. 80
Muwang Naoo 62. 04 57. 30 31.08 70. 58
Nisoo 65. 11 36. 14 18. 65 40. 98




08 b A BP0 AR D % 50 %
*& 4(4) Continued table 4
PR W T R TR R HEALHE P ITE
HEFE ‘Nitro on ER/ (kg « kg™ 1) (kg « kg™ 1) (kg » kg™ 1) Apparent recovery
Variety of oat g Nitrogen dry matter Dry matter production Nitrogen agronomic rate of nitrogen
treatment - . . -
productivity efficiency efficiency fertilizer
No 112.59 / / /
e 1 5 Nigo 106. 68 95. 44 54. 81 53.38
Tianyan No. 1 Naoo 72.71 48.63 28. 32 48.85
Nioo 83. 44 39. 29 25.75 35.06
No 107.53 / / /
BRI Nigo 104. 00 62. 40 33.83 33.43
Mulesi Naoo 79.15 14. 22 29. 94 12.59
N300 99. 69 41. 22 31. 69 32.49

3w

Ty B AR AR - I B Al AR E R
SERMAEY) T W) Y L p B R . s
WEFE WY it FH 2800 X 5 e 3 0 A R A T A
VLR Wit A DX ) FH I e 3 A 2E EUIE T 8 D) 244, 50
kg/hm? B ;2o & it FH AN A AR 2 R 248 v i ey
R A R, 2 FECRNE R H R, 18 E A
EANARTHY A SGHAEKET M HX - R
Bl B IE AOVE S U0 e ) PR B T SR L A [
Ay S T 7 N R 757 SN Ay 1 e 3 I B %
T o AR R Rt B A R Y G = e S R Y AR
fhiash, TRAED RN, G Pl X/NERAE
Jiti A& Ry 240 kg/hm®, Z8 4 18 5y fe i H AT /)
EEMLBOR 5 5 HEABRKAH W . WRIETY
Jo7 R 2 8 ) 2 A () A ) e SIS Rt b A AN ] X 3
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