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Table 1. Fertilizer treatments

Nitrogen Fertilizer application methods (%)
Treatments™

(kg/ha) Basal 25 days after sowing 45 days after sowing
A 60 100 2 2
As 60 50 50 2
Aj 60 40 40 20
B, 100 100 2
B, 100 50 50 2
B; 100 40 40 20
C 140 100 2 2
C, 140 50 50
Cs 140 40 40 20

* A, B, C were represented 60, 100 and 140 kg N ha', respectively, while 1, 2, 3 were various fertilizer application
method.
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Table 2. Analysis of soil fertility of trial field

. . Available
. . . Soil layers* Nitrogen OM
Sampling time  Location Texture pH P,0s5 K,0O
or treatment (%) (%)
(kg/ha) (kg/ha)
) Topsoil SL 7.3 0.106 1.7 34 56
Fuhsin ]
. Subsoil LS 7.4 0.075 1.2 26 40
Preplanting -
. Topsoil 5.6 0.163 2.6 198 69
Waipu ] L
Subsoil 5.5 0.163 2.6 189 75
Ay 7.1 0.063 1.0 33 95
As 7.1 0.075 1.2 31 88
As 7.2 0.075 1.2 28 79
B, 7.2 0.075 1.2 26 75
Fuhsin B, SL 7.2 0.075 1.2 31 97
B; 7.2 0.069 1.1 30 98
C 7.2 0.075 1.2 27 79
C, 7.2 0.075 1.2 28 79
. Cs 7.2 0.075 1.2 29 83
After harvesting
Ay 5.1 0.144 2.3 187 97
As 5.1 0.138 2.2 194 98
As 5.1 0.144 2.3 187 91
B, 5.1 0.125 2.0 183 99
Waipu B, L 5.2 0.144 2.3 180 97
B; 5.1 0.138 2.2 187 98
C 5.1 0.131 2.1 188 96
C, 5.1 0.138 2.2 180 93
Cs 5.2 0.138 2.2 180 97

* symbols A, B, C, 1, 2, and 3, were described as Table 1.
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Table 3. Agronomic characteristics and yield of barley at Fuhsin

Treatments . . . .

. Aoolication Plgnt Tiller Length Wt: of Grain no. Filled grain Gralil*
Nitrogen Iﬁgthods* height no.2 of spike spike (no/spike) percentage  yield Mean**
(gha) o (em) (o) em) - (gm) %) (kg/ha)

1 9.32 106.0 723 1.87 28.6 87.8 2,415cde

60 2 97.5 1180 7.26 1.92 30.5 88.2 2,595cde  2,530b
3 95.8 1263 7.38 1.89 31.0 89.6 2,580e
1 98.1 117.0 749 1.89 31.5 87.4 2,685bcd

100 2 99.5 132.0 7.58 194 32.0 87.6 3,060a 2,885a
3 100.3  126.0 7.52 2.04 332 88.9 2,910ab
1 98.2 121.0 7.65 2.02 353 91.9 2,835abc

140 2 99.0 127.7 7.77 2.04 359 91.5 3,090a 3,010a
3 101.9 1293 7.76 2.05 36.1 91.4 3,105a

* N-fertilizer application methods were described as follow:
1. all N-fertilizer were applied as basal.
2. 50% N-fertilizer was applied as basal and 50% as top-dressing at 25 days after sowing.
3. 40% N-fertilizer were applied as basal, 40% at 25 days and 20% at 45 days after sowing.
** Grain yields difference were tested by D. B. Duncan’s Multiple test, in each column followed by a common letter
were not significantly different at 1% level.
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Table 4. Agronomic characteristics and yield of barley at Waipu

Treatments . . . .
. Aoolication Pl?nt Tiller Length Wt: of Grain no. Filled grain Gram
Nitrogen Iﬁgthods* height no.2 of spike spike (nospike) percentage  yield** Mean**
(kg/ha) (times) (cm) (no/m7) (cm)  (gm) (%0) (kg/ha)
1 100.8 176.0 7.50 1.87 32.7 86.9 4,035¢
60 2 101.2  190.7 7.47 1.89 34.1 85.6 4,125bc  4,060b
3 100.7 186.7 7.69 1.88 339 85.9 4,020c
1 101.2 2027 7.53 194 347 86.4 4,290ab
100 2 102.9 219.3 7.65 192 342 87.1 4,350a 4,305a
3 103.6 207.0 7.72 194 344 86.6 4,275ab
1 1062 212.0 7.78 2.02 342 84.5 4,305a
140 2 104.2 209.0 7.83 2.09 354 83.5 4,365a 4,330a
3 103.2 2137 7.73 205 359 83.6 4,320a

* ** Ag described in Talbe3
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Fig. 1. Effects of different nitrogen fertilizer and fertilizer application methods on the
yield of barley grain.
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Table 5. Effects of nitrogen on the gnality of barley
Treatments Fuhsin Waipu
. Application . I'st 2nd Gemin- 1000 . lst 2nd Gemin- 1,000
Nitrogen methods* Protein grade grade ationrate Ykernel Protein grade grade ationrate kernel
0,
(kg/ha)  imes) ) %) (%) (%)  wt(zm) (%) (%) (%) ~ wt(gm)
1 13.1  88.8 11.1 91.8 32.3 12.8 883 85 91.3 33.7
60 2 122 855 113 91.5 32.1 13.3 849 11.7 91.1 32.1
3 1.6 90.0 7.0 91.3 36.7 13.1 82.7 123 91.5 30.0
1 13.0 86.1 9.8 90.1 34.2 13.5 81.8 13.2 90.8 30.4
100 2 122 91.2 5.6 88.9 35.8 13.2  82.1 14.0 91.6 30.2
3 12.2  81.1 13.7 87.5 31.8 132 879 9.1 91.1 32.9
1 13.1 793 154 89.1 31.4 13.5 779 15.8 88.7 30.8
140 2 12.1 859 10.5 88.6 34.0 13.5 76.7 17.8 89.3 28.6
3 12.5 842 122 86.8 33.1 13.8  73.5 18.7 89.9 27.8

* As described in Table 3.



48 S 1 R WA 5T Y

HgH]140 2007 1 % B13,668 207 /20 FUELAE ) 0 100207 2k £13,596 07 /N > 60007
Bk % 513,298 07/ “gmgal% B N B BB ST o~ A TR T
ﬁlﬁglwﬁ*&uazswfsowﬁ kG T S B 3,598 00 /Y “pt‘ﬁfé' » H W ELELAT140% o 15
FE i 257240% » $R7E EASE | HG20% YV = RAg 3k & B EE3,534 0 7 /2t “p DS RIS R
VR EE R $i1§ FURID — SO £3,420 "H/"“Elt

PRITTRL T AR B (e D) o A e ET £l SR 2k ‘/ﬁgvﬁ' ’ 7f+‘ﬁ”7vi<@* :%Ea 17
gggm_ s Bk B EI140 7 7 /N FE S [@‘rb{fg',ﬁﬁ , 'Ef @H%IHIZ% | %IHYF

HFRTS % TR S VR A B T #11% o~ 1&1 Frod WP EEI R e 3k 2 &

JSEI RV AR TR E'[J“JBEM% PIEHETOp R SR D) o A RS ST zmp’?’r
YRR RS TS T A 0k o H 'FL[*JH**‘ EEEEN IR FTJ[«’F’%J PP %
FERE RS FLE R T R U"%w ST PR S i T

131 87
3.0 -
i 130 | S 85
./
£ 129+ o 8
S "
& 128+ B g1b
127} Y
0 l: 1 ! 1 0 E 1 I i
60 100 140 60 100 140
92 -
”\g ~
S oat & s
E A
{L“« 90 - ; 32 I~
+~ 9 {_ —
g0 g
§ 88 r g 30 b+
C ) 1 1 - OF L 1 {
60 100 140 60 100 140
Nitrogen (kg/ha) Nitrogen (kg/ha)

%I: N T IFJ ')}j—jtﬁ BRSNS {E‘[FF# By
Fig. 2. Effects of different nitrogen fertlhzer on the quality of barley grain.
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Effect of Nitrogen Fertilizer on the Yield and

Protein Content of Barley Grain'
Hsiang-Ching Huang, Chin-Tang Wang and Sheng-Chung Huang®

ABSTRACT

This experiment was carried out in the 1983/84 winter crop season at Waipu and
Fushing. Two-rowed barley-Chunghsing No. 2 was adopted as a test variety for studying
the effects of nitrogen fertilizer on the yield and protein content of barley grain. The
results suggested that the grain yields of barley from the nitrogen rates of 140 and 100
kg/ha were higher than from 60 kg/ha. Nitrogen fertilizer splitted into two times (50% as
basal and at 25 days after seeding, respectively) or three times (40% respectively as basal
and at the 25 days after seeding, and 20% at the 45 days after seeding) obtained higher
grain yield than the whole rate applied once as the basal fertilizer. The protein contents of
barley grain tended to be lower at the treatment of lower nitrogen rates. However the
effect of nitrogen application methods on the protein content in the barley grain is not

significantly different between the treatments.

! Contribution No. 0098 from Taichung DAIS.
? Assistant Soil specialist of Taichung DAIS, respectively.



