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Effects of Nitrogen Fertilizer and Planting Density
on Alfalfa Growth and Seed Yield

LI Li, LI Ning, SHENG Jian-dong® , WANG Hao

(College of Grassland and Environment Science, Xinjiang Agricultural University, Urumgi, Xinjiang 830052, China)

Abstract: The effect of nitrogen fertilizer and planting density on dry matter accumulation, nitrogen ab-
sorption, accumulation and distribution of alfalfa organ and seed yield was studied through field experi-
ments. Results showed that the high level of nitrogen and low planting density (N3D1) enhanced dry mat-
ter and nitrogen accumulation of each organ. Nitrogen accumulation was varied for different nitrogen levels
and planting densities. Stem was the main organ of nitrogen accumulation in the treatment of high planting
density and low or medium nitrogen level. However, nitrogen mainly accumulated in flower pods in the
treatment of low planting density and high nitrogen level. Dry matter and nitrogen accumulation increased
with nitrogen level increasing. The highest dry matter and nitrogen accumulation were tested in treatment
N3DI1 compared with others. The average contents of dry matter accumulation in root, stem, leaf and
flower pod of treatment N3D1 were 8. 65, 19.02, 2. 35 and 5. 98 g » plant™ ', respectively. Nitrogen con-
tents in each organ werel2. 23,15.01,3.62,15. 70 mg * plant™ ', respectively. The optimal nitrogen appli-
cation level and planting density were 150 and 3 kg + hm ?. Under the optimal condition, the seed yield of
alfalfa can reached 740. 36 kg » hm™?.
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Table 1  Soil properties of experimental site
Sampling depth Organic Nitrogen Available phosphorus Potassium Total N Total P Total K Total salt  pH
/em /g+kg! /mg-keg! /mg « kg™ /mg kg ! /gekg ! /Jgekeg! /gekg! /gekg!
0~20 19. 36 14.2 37 289 1. 56 0. 44 1. 87 13.2 7.9
20~40 14.98 10. 8 28 262 1.01 0. 38 2.91 12.1 7.9
1.2 2
2 ( . )3 Table 2 Experimental design
. 300 kg e hm™? N 75 kg « hm*? Level
’ ’ Treatment
3 (50,100, 150 Nitrogen fertilizer/kg » hm~?  Density/kg » hm—?
NoD2 0 6
kg « hm %) , N1,N2,N3;
N1D1 50 3
—2
1 3,6,9 kg « hm™*, , NID? 50 6
60 cm, D1.D2,D3C  2), N1D3 50 9
3 , 30 . 20 m’, N2D1 100 3
1 1 , N2D2 100 6
900 m’® + hm~~. N2D3 100 9
N3D1 150 3
° N3D2 150 6
N3D3 150 9
1.3
(2010 5 30 S s N N
)R (6 14 ) (7 22 ) 3 N o
b Y ~ Y ’ b b
, 100 ~105°C 15 min, o - s
70~80°C . - ; Excel 2003 DPS
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Table 3 Dry matter accumulation of alfalfa tissues g !
Organ Timing NoD2 N1D1 N1D2 N1D3 N2D3 N2D1 N2D2 N3D2 N3D3 N3D1
Aquaring stage  3.28'  4.01%  3.72¢  3.65¢ 3.7l 5410 4,20k 6 96 4,59 7.00°
Root Flowering phase 3. 14f 5.054 4,29¢ 4.00¢ 4, 944 6.07" 5. 24¢d 7.342 6.05" 7.67%
Podding stage  3.90¢ 5. 40% 4,561 5.26¢ 5.06°f 6.51° 5. 61cde 8. 20° 6. 43" 8.65°
Squaring stage  5.81¢0  §.08%  6.85%  6.12¢  7.54  12,03> 9,074 12,92  10,37¢ 13,33t
Stem Flowering phase 7. 06# 11. 89¢de 9, 81¢fe 8. 33 11.43%0 15,05b  13,06b«de  15,97> 13, 97bed 25. 697
Podding stage  7.46¢  11.33%  9.57¢f  8.95% 11270  16.01>  12.52¢%  16.02>  15.24%  19.02°
Squaring stage 3, 24" 4, 970! 4,38 3. 6580 4, 57¢ 7.84b 5. 46¢de 9.26* 6.33¢ 9.47¢
Leal Flowering phase  2.44¢ 3,770 3.3d 3,004  3.39% 5260 41750 6,850 4,88 7,830
Podding stage 0. 634 1. 07bd 0. 86 0.39¢ 0, 92¢de 1.54° 1. 15bd 1.58° 1.54° 2.35%
Flowering phase 0. 82¢ 1. 63¢de 1. 27de 0. 999 1.5 2., 992be 1. 77bede 3,02 2. 36bed 4.17*
Flower and pod Podding stage 1. 40° 3.39¢d 2.21¢% 2,174 2. 884 5.87¢ 4.16P¢ 5,942 5. 0420 5.98¢
(P<C0.05) .,
Note: Different letters in the same row mean significant difference at the 0. 05 level, the same as below
2.2 ,
s s
s °
N3>N2>N1, . s
D1>D2>D3, N
H °
N3D1 s NN
12. 23,15.01,3.62,15. 70 mg + ', 2.3
C b,
NN S o ,
s N3>N2>N1,N3 Nz,
. 11.73 mg * L, N1 NoO 9%.,23% 29%;
o D1 >D2>D3, 25%
N 16%. , N3D1 ( 150
) kg + hm™?%, 3 kg + hm™*) ,
: 740.36 kg + hm 2, N2D1 ,
) (P<C0.05),
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4
Table 4 Nitrogen accumulation of alfalfa tissue mge+ *
Organ Timing NO0D2 N1D1 N1D2 N1D3 N2D3 N2D1 N2D2 N3D2 N3D3 N3D1
Squaring stage 1. 88h 3. 86l 3.10f 2.798h 3. 35¢le 5.94° 4, 19¢de 8.63" 1. 88¢ 8.85%
Root Flowering phase 2. 32# 4, 58cde 3. 71¢ 3,271 4,354 5,820 4, 91bed 7.25° 5,820 8.23%
Podding stage 5. 868 10, 744 8. 10% 9,23 9. 84¢f 14, 64" 11, 68¢de 18.37% 13. 40b¢ 20. 052
Squaring stage 3. 161 5.38¢f 4, 38¢h 3, 71M 4,971 8.90¢ 6.26¢ 10. 26" 7. 464 11.83%
Stem Flowering phase 2.67 5.52¢f2 4, 42¢h 3. 35h 5.16' 8. 28bc 6., 27def 9.08" 7.67bed 17. 36%
Podding stage 6.95¢ 12, 220 9, 80¢le 9,111 12, 04def 20. 68> 13, 38de 20. 940 18. 10" 26. 462
Squaring stage 5. 66% 9, 84de 8. 17 6,591 8. 66¢ 15. 82° 10. 85¢d 18. 992 12.65¢ 20. 032
Leaf Flowering phase 3. 56¢ 6. 21def 5. 20k 4.65% 5. 41k 9.10¢ 6. 904 11,93 8.13¢d 14,18
Podding stage 1,48 3., 03cdef 2.37¢e 0.97¢ 2. 60dele 1. 60Pe 3., 43bede 4,880 4,60 7.55%
Flowering phase 1.32¢ 3, 25de 2. 304 1.69¢ 2.81d 6. 21b¢ 3., 49cde 6.59" 4, 770ed 11. 867
Flower and pod Podding stage  4.18" 12. 84¢ 8. 39¢h 7.868" 10.90% 23,26 15,899 25,21 19. 98<d 27,742
5 )
Table 5 Effects of nitrogen fertilizer and B 150 kg « hm 2
density on alfalfa production ,
b
Treatment Production/kg « hm~? Treatment  Production/kg « hm™?
b o
NOD2 427, 75¢ N2D2 555.10b¢ r
, Rumbaugh®-
N1D1 520. 49b¢ N2D3 169, 45b¢
—2
N1D2 449, 62 N3D1 740. 36° 30 em, 1 kg » hm
N1D3 417, 36¢ N3D2 556, 22be . Dovart™?"!
ab : be _,
N2D1 607. 28 N3D3 514, 34 2.5 kg « hm 2 ,
3 o ’
3 kgehm?,
b o
b
b
’ H
’ b A
b b ’
o b
’ H ’
[16]
b o .
b
N ’ N3D1 s NN
(N3DD 8.65, 19.02, 2.35, 5.98 g+ ',
° 12.23,15.01,3.62,15.70 mg = ',
’ b
b o ‘
N3D1, 150 kg » hm %,
3 kg e hm?, 740. 36 kg « hm *;

(47 kg *« hm™
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