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Abstract  Agropyron cristatum (Wheatgrass) was grown under fertilizer application and treated with row spacing . The
data in both 2002 and 2003 indicated that nitrogen (N) was the most important element in Agropyron cristatum seed
production. The elements of phosphorus (P) and potassium (K) were also important. Seed yield of Agropyron crista
tum increased sigrnificantly due to N fertilizer application from 2002 to 2003. The highest yield of 924. 3 kg/ hm? was ob-
tained in the plot with 45 cm row spacing, N 45 kg/ hm?in autumn and N 90 kg/ hm?in spring. N application in both au-
tumn and spring resulted in higher seed yield than only in spring although N quantity was same. The number of fertile
tiller was the most important factor in the seed yield formation. It increased significantly with N application in last au-
tumn. Using Pfertilizer in spring was benefit to develop fertile tiller, spikelet and seed weight. However, Kfertilizer
applicationin spring was in favor o floret, seed number andseed weight. Spikelet, floret, seed number and seed
weight of Agropyron cristatum were also improved by thinning row spacing.
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Table 1 Fertilization and row gacing treatment with Agropyron cristatum kg- hm™ 2

2002 2003 P 2002 2002 2003 /

N P,Os KO N P,Os N P,Os KO cm

CK 0 0 0(CK) 0 0 0 0 0 0 0 0 15
1 N45 0 N45 45 0 0 0 0 45 0 0 15
2 N90 0 N9 90 0 0 0 0 90 0 0 15
3 N135 0 N135 135 0 0 0 0 135 0 0 15
4 N180 0 N180 180 0 0 0 0 180 0 0 15
5 P45 N45 N180 0 45 0 45 0 180 0 0 15
6 N9OP45% N45  N180/ PP333 90 45 0 45 0 180+PF 0 0 15
7 N90P45 N45  NO9OP45 90 45 0 45 0 90 45 0 15
8 K30 0 NI180K30 0 0 30 0 0 180 0 30 15
9 N90P45K30 N45P45  N180K30 90 45 30 45 45 180 0 30 15
10 N9OP45/ N7. 5 N45P45  N90 90+7.5° 45 0 45 45 90 0 0 15
11 N9O/ 30 N45  N90/ 30 90 0 0 45 0 90 0 0 30
12 NOO/ 45 N45  N90/ 45 90 0 0 45 0 90 0 0 45
13 N90 N45 N90 90 0 0 45 0 90 0 0 15
14 N90 N90O  N90 90 0 0 90 0 90 0 0 15
15 N90 N45 N135 90 0 0 45 0 135 0 0 15
:N P POs5,K K20; a. 7 ;b 2003 7 2002 2003 ;C.
2002 6 20 7.5kg hm?;d.2003 5 20 PP333 2. 5 kg/ hm?
Imx1m 3 , 67 ,
2) 2002 2003 ; (06720)
30 2002
(2002708721 2003~08~19) 3 1mx1m 2003
, m’ (r=0.984) :
3) (Cont&ill , N 180 kg/ hm* 772.5 kg/
) 1000 , 3 ,  hm’( 3
(r=0.937) ,
2
2.1 2 ,2003
2002 50.9 %, 2 , 1
1) , N 135 kg/
,2002 hm? | 85. 6 %
, , , 2)
N 180 kg/ hm®* | 605. 3 kg/ hm? 2002

( 2, , ,
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Table 2 HEfect of fertilization application on seed yidd, yiedd components and tillersfor
Agropyron cristatum in the gring of 2002
/ / / / / /
(-m?» ( -m? o« ) ( ) g (kg- hm™?)
CK 0 784.0 a 194. 3 bc 21.3a 6.3 ab 3.0a 1.967 a 227.1b
1 N45 788.3 a 287.0 abc 26.2 a 6.7 ab 3.4a 2.267 a 367.7 ab
2 N90 675.3ab 427.0a 26.2 a 6.3 ab 3.8a 2.367 a 465. 6 ab
3 N135 705.3ab 261.7 abc 27.4 a 6.8 ab 3.5a 1.800 a 357.1 ab
4 N180 679.7ab 363.0ab 25.7a 6.8 ab 3.9a 2.500 a 605.3 a
5 P45 689.3ab 235.0 abc 21.8a 5.8b 2.9a 2.033 a 296.0 ab
6 NOOP45 * 554.3ab  269.7 abc 25.1a 6.4 ab 3.2a 2.433 a 371.6 ab
7 N90P45 693.7ab 217.0 abc 25.1a 6.2 ab 31la 2.000 a 367.1ab
8 K30 616.0ab 231.0 abc 25.4 a 6.1b 3.7a 2.233a 300.8 ab
9 N90P45K30 740.3 a 354.7 ab 23.8a 6.5ab 3.7a 2.233 a 361.4 ab
10 N90P45/ N7. 5 689.0ab 353.0ab 24.3 a 6.6 ab 3.9a 2.067 a 537.9a
11 N0/ 30 496.7 ab  229.3 abc 24.6 a 7.0ab 4.1a 2.233 a 411.6 ab
12 N9o/ 45 295. 3b 113.7c 22.4 a 7.8a 3.9a 2.367 a 364.0 ab
0.05
m? , , N 90 2002 2003 2 m?
kg/ hm?> | 427.0 /m?, N 135 ,
kg/ hm? | 27.4 , N , , N 135kg hm*
180 kg/ hm? | 6.8 |/ , : 294.3%
39 J ( 2 ' 36.1% 2003
2002 (
110. 6 %) , ,
( ' 1% ) 3 , N 180 kg/ hm?
, 300 /m? , ' 10.3%
31%
2.2
2003 D
’ ’ 2002 2003
(r=0.912 831. 1 kg/ hm?(  3)
0.888) , N 90 kg/ hm* 3 2002
2.650g, N 135kg/ hm® N 45 kg/ hm? ,2003 N 90 kg/ hm?
, 1031.7 /m? 4.8 |/ 3.0 , : ,
/ , N 180 kg/ hm* 23 4
24.9( 3 ,
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Table 3 HEfect of fertilization application on seed yield, yield components and tillersof Agropyron cristatum
in the autumn of 2002 and in the gring of 2003
2003 / / / / / /
(- m?» (-m? ( ) ( D h g (kg- hm"?)
CK 0 0 1844.0a  330.7d 19.1e 4.0d 2.1e 2.100 e 111.5¢
1 0 N45 1516.3ab  755.3bc  23.2cde 4.4 hed 2.6cde  2.383de 334.1hc
2 0 N90 1548.7ab  767.0bc 22.9de  4.7bcd 2.8bcde 2.650abcd  555.6 ab
3 0 Ni35 1338.3ab 1031.7abc 24.8cd 4.8 hed 3.0abcd  2.450 bed 662. 9 ab
4 0 N180 1404.0ab 1001.7abc 24.9cd 4.3 hed 2.4de  2.517 bed 772.5a
5 N45  N180 1371.0ab  926.3abc 25.0bcd 5.0 ahc 3.2abc  2.533 bed 658. 9 ab
6 N45 N180/PP333 1255.3ab 1091.7 abc 25.2 bcd 4.6 bed 2.9 abcde 2.767 ab 793.5 a
7 N45  N9OP45 946.3abc 1231.7a 28.6abc 4.2cd 2.4de 2.667abcd  657.0ab
8 0 N180K30 1488.0ab 693.7c  22.6de  5.0abc 3.1abcd 2733 abc 609. 2 ab
9 N45P45 N180K30 904.7abc 1181.7ab 27.0abcd 4.7 bed 3.1abcd 2.617abed  83l.1a
10 N45P45  N90O 1060.3abc 1105.7abc 25.9bcd 4.6 bed 2.7 bcde  2.383 de 661. 4 ab
11 N45  N9O/ 30 695.0bc 959.3abc 30.5ab 4.8 hc 3.2abc 2.617bcd  851.3a
12 N45  N9O/ 45  293.3c 767.0bc  32.3a 5.6a 3.6a 2.917 a 924.3 a
13 N45  N90O 1056.7ab 1206.0a  28.3abcd 4.6 bed 3.4ab 2.383 d 787.2 a
14 N9O  N90 1138.7ab 1120.0abc 28.0abcd 4.3 bed 2.8 bcde  2.400 de 805.4 a
15 N45 N135 1324.3ab 1028.7abc 25.4bcd 4.7 bed 3.0abcd 2.450 cd 659. 8 ab
Ri  — - 0.859 0.912° 0.888°  0.606 0.453 0. 650 0.984"
Ro  — -0.891° 0.937° 0.916 0.726 0.579 0.771
Ry 1 5 'R> 1 5
D * 0. 05 Bk 0.01
2 (N 90 kg/ hm?) :
, : 3 13 4 14 ,
, (N 135 kg/ hm* N 180 kg/ hm?) , N 180 kg/ hm?
: 1 : , 23 4
, N 90 kg/ hm? N 90 kg/ hm? ,
., 805.4 kg/ hm? 2
2) (N 90 kg/ hm?) :
2002 2003 , 13 3 14 4 ,
: 13 14 34
5 8 , 6710 14
, 10 13 14 , , N 45 kg/ hm? N 90 kg/ hm?
( 3
3 13 15 5,2002 N 13 , P,Os 45 kg/ hm?
45 kg/ hm? 2003 N 90 kg/ hm? ,
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20
1231.7 /m?> 28.6 | 2.6674;
m2
, Ko0 30 kg/ hm?
4 L
2.3
2003 ( 3,
m? ,
, , 45
cm . 924.3 kg/ hm?,
3
1)
1 2 ’
1 1
2) 2 ,
, N 45 kg/ hm? N 90 kg/ hm?
, 45 cm
924. 3 kg/ hm?
3) 2
2
1
, N 45 kg/ hm? N 90 kg/ hm*
| m? / / ;
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