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Abstract

A study has been made on the time of nitrogen top-dressing and the method of top-dressing to establish

the higher yielding cultural method for wheat at Suwon.
In this experiment, it was observed that the application of nitrogen top-dressing with urea leaf spray

as spike fertilizer increased the yield by 4~6 percent over nitrogen top-dressing of equal quantity only,

Considering the yield and various factors concerned, it is reasonable to apply top-dressing on mid and

late of March in Suwon area,
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Constitution of treatments -in split plot design.
Main Plot : Fertilizer level

Amount of fertilizer (kg/10a)
Main plot Fertilizer level -
SR Compost N P;0s K20
N, Ordinary amount 800 7 4 4
N, Double amount 800 14 4 4
Split plot: Method and ratio of nitrogen application
Split plot Basal dressing Top dressing Spike fertilizer
M; 40 60 1 -
M, 40 10 20
M, 40 40 20%

% Sprayed as foliar application of 2 yercent urea solutin on May 20. InMz2 plot, spike fertilizer
applied into coil at the same day in urea solution

Split-split plot: Date of top dressing

Split-split plot T, T, Ts Ts Ts Te T2 Ts
Applied date 2/28 3/10 3/20 3/30  4/10  4/20 4/30 5/10
Days before heading 80 70, 60 50 40 30 20 10
B ERE} SRkl . B ARBMRHE F
R R - AR - SRRIEC] 2
HRER —— Moanen tillers
N . - Ratio of valid tillers
BIES) Fiksh BIES WeMh AV, WEHIRTEE  y - oo Number of spikes at harvest
9 el 1A PEE RRT ARE 9 LB %
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Table 1.

Culm ' lenth (cm)

- L ‘ N, N,
M™ Average
D l M, M, My M- M, M3
T - 93.0 98.0 94.6 98.4 98.1 98.0 9.6
T Ty 98.4 94.4 93.4 94.9 98.1 98.4 96.2
Ts 103.4 94.8 94.4 97.6 98.9 98.0 97.8
Ts 99.5 97.9 94.2 97.1 100.0 _ 98.6 97.8
Ts 94.4 91.9 89.9 92.9 9.0 92.5 92.6
Te - 93.5 92.7 88.8 96.1 98.9 92.8 93.8
Tz 89.4 87.4 87.9 9.4 96.6 96.0 91.9
Tg 84.5 78.2 80.1 9.3 98.4 95.0 ‘ 88.5
Average 94.5 92.0 90.4 95.8 97.8 96.1
Data are .average value of 90 plants, -
L: Fertilizer level
M: Method and ratio of nitrogen application
D: Date of top dressing
Table 2. sike length (em)
M Average
D . M, M. M3 M, M, Mg
T; 8.6 9.0 9.1 9.4 9.4 9.7 9.2
T, 8.8 8.9 9.8 9.8 10.0 9.4 9.4
Ts 8.8 8.8 9.7 9.5 10.4 9.9 9.6
Ta 9.3 9.2 9.1 10.4 9.9 9.8 9.6
Ts 9.0 8.8 8.5 9.0 9.8 9.0 9.0
'1.‘6 9.6 8.8 8.8 9.2 9.3 9.0 9.1
'11‘7 9.8 8.7 8.1 9.4 9.3 9.8 9.1
’1:8 7.8 8.6 8.1 9.8 8.9 9.6 8.8
Average 8.9 8.8 8.9 9.5 6.6 94

Data are average value of 90 plants,

L, M, D: Correspond to table 1.
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Teble 3.

Number of tillers within .3m2

—
\ N, N,

Date - . . .

v\ ir")vi“m\ed 410 4/30  5/30  5/20_ 6/10 410 4/ 510 520 4/10
T, 133 124 100 79 79 125 129 102 o 83%

T, 135 126 108 8 74 121 124 102 97 81

Ts 181" 125 107 85 78 130 136 105 95 90

Ty 114 x125' 8 78 79 110 129 106 83 83

M, Ts m 108, % 76 72 17 123 % 81 74
Te 129 119 9% & 70 124 130 102 9 76

Tq 114 - 104 8 17 70 122 128 100 8 75

Ts 12 104 8 79 68 125 105 87 8L, 76

Ty 129. 118 8 7 T 131 132 98 82 80

T, 128 124 86 & 81 110 131 86 89 81

T 119 123 96 89 80 106 131 101 88 86

y T4 w116 20 74 78 11 130 9% 87 &
’ Ts 109 104 7 B T3 101 108 9% 8 8

Te 16 111 88 71 69 14 124 102 8 8

Tq 116 103 %2 8 70 1 120 9% & 8

Ts 126 90 a9 76 6 115 124 87 79 78

T, 125 129 8 71 7 100 129 98 91 96

T, 122 131° 103 78 78 120 120 99 - 98 91

Ts 125 130 102 8¢ 74 120 125 9 95 93

Ma Ts | 126 127 98 8 76 108 126 99 95 98
Ts 05 103 79 72 eé 101 123 97 97 &3

Ts 100 103 8 7 70! 10 15 91 83 87

Ta 01 104 83 & 70 114 15 9 89 80

:1;3 94 97 86 66 61 . 5 107 88 85 7%

“~Data are average value of nine replication

* Number of spikes
L,M;D: Correspond

to table 1.
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Table 4.

SERE(T~TOE B2 41081 LS SEIRE(Tr~
To)E ohA WECH SESHIH.  BORAEE RE
A 3 B Tl Ao A WK EobAA

343085 47108 BIEE(T, TodA REd HEeta

LAt whA) BBshg

IR #4di4 REule o] fERE(Ny) I &
BENDRS EF we fHigel = BIEHikd =4
 RUEEEMAEM) 4 £F &€ FmEeldet. 8
fERF BBl 2 3A3085 4H108 [E(Ts, T4 £F
& fHE el vt

Number of grains per spike

N A Nl Nu
M Average
D ) ] Ml Mz Ma Ml Mz M!!
LS 40 42 12 4 18 47 4
Ty i 42 13 43 16 42 46 44
T3 42 42 46 46 46 47 45
Ty ) 43 44 44 47 44 48 45
Ts 42 40 40 42 42 4“4 42
Te 42 "45 42 42 46 " 45 44
Tq 43 43 42 44 42 4 43
Ts T 43 3 i 42 44 U 44
- Average 42 42 43 44 44 46
Data:are average value of 30 plants.
L. M. D: correspond to table 1.
4 Table_ 5. Weight of spike in grams.
\\L Nl Nz
M — ——Avevage
D \ Ml Iv[z Ma Ml Mz MS
T . 8.8 4.30 3.66 3.43 2.55 3.16 3.49
T, . 3.88 3.96 3.21 3.90 2.48 3.44 3.48
Ts 3.9 3.71 3.99 3.70 3.52 3.23 3.68
T 3.63 3.61 3.86 3.88 3.23 3.97 3.70
Ts 2.89 2.13 2.70 2.56 2.54 2.97 2.53
“Te 3.64 3.33 2.50 3.68 3.33 2.27 3.12
oA 3.02 3.60 3.40 3.76 2.96 3.33 3.3
Ts ~ 3.05 2.65 2.99 3.65 2.9 3.19 3.08
~Average 3.49. 3.41 3.20 3.57 2.94 3.19

Data are average of 30 spikes.
L.M.D: correcpond: to table 1.
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1009 grains weight in grans

~N— Y N, N,
~. M Average
D — M M, Ms M, M, - Ms

T 44.01 43.25 44.25 43.53 43.48 43.20 43.74
Ta 43.40 42.15 43.39 43.69 44.67 43.56 43.64
Ts 43.40 42.67 45.42 43.45 43.84 44.30 43.85
T4 43.97 42.90 45.20 43.64 43.78 44.20 43.95
Ts 41.7¢4 42.70 42.10 43.56 43.00 43.40 42.75
Ts 4.4 42.67 44.10 43.99 43.86 44.20 43.83
T 44.09 42.55 43.92 43.68 43.54 43.95 13.52
Ts 43.57 43.01 42.27 12.72 42.86 43.36 42.96

Avevage 43.63 42.74 43.96 43.53 43.63 43.77

Data are average value of three replication.
L.M.D, correspond to table 1.
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Table 7. Grain yields in kilograms per 10a.
\X\M D\ Ty | To| Fe| Ta| To| Te | Tr| Ty Averige Tndesx

M, | 403.4 421.1] 422.2 411.9] 366.7 386.2 s7.5 3187 s 1000

N, M, 396.0, 3£5.4| 370.2) 368.9] 352.8 ‘ 327.5 R 3483 322.2 358.9 92.5
Ma | 3%.0 3.4 4%6.0 3.9 412.3 3836 378.6 3.3 Caozd 1039
M 435.4] 421.7] 419.3] 417.5 405.7| ‘ 299.0 386.8 390-;4 S 409'.# 10000

N, M, 353.,6‘ 396.4 416.9 ) 424.1' 383.8 362.9 ‘ 382.2 . _ 362.9 3852 ' ?41
M':.s ' 472.8) 4507 457.8] - 270.8 : 403.4 ‘424.'7 “4395‘J";9 377.0 432.1 -~ .J 105.5

Data are average value of three replication.
L.M.D; correspond to table 1.
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Table 3. Analysis of variance for grain yields.

Sources at. s | s, F
Main piot ‘T'
Total 143 395,149.61 -
Blocks 2 90,703.97 45,351.98 N.S
Fertilizer level(N) 1 " 23,65¢.44 23,654.44 -
Error(a) 3 | 17,522.84 8,761,42 -
Split plot '
Application method(M) 2 1 so.811 }  24,915.56 5.43%
NxM ' 2 349.27 | 174.64 N.S
Ervor(b) ' 8 36,724 .32 4,590.5¢ -
Split-split p;lDt
Date applied(T) 7 78,482.53 11,211.79 14. 924
NxT ' 7 2,207.23 315.32 N.S
Mx T 14 10,946.29 781.88 N.S
NxMxT 14 21,625.00 1,544.64 2.06%
Error(c) - o 63,102.64 751.22 -
SE LSD(5%) LSD(5%)
‘M—  9.779 31.941 46.160
T—  6.460 18.178 24.050
C.-V (%) 6.92
Table 9. Grain yields in accordance with each top-dresing date and its methodé.
—5 ‘ |
\ T, Ty Ta Ts Ts To T Ts
| azre | 4zra | 4207 | a1e7 | 3661 392.5 377.2 354.6
M 100 00 | 100 | 8 2 | | s ]| s
- 3748 | 3%.9 | 3040 | 3965 | 368.3 | 52 | 3653 342.6
Ma 96 00 | 100 | 10 o | 83 93 88
3.9 | 421 | w71 | 4674 | w79 | 4067 389.3 365-2
Ma T 100 g |, m1| 6 | 9% 92| 8
110.2 [ a11.8 | 4206 | 4262 | seraa | a5 | mm2 | s
Average - :
100 100 102 106 | o4 | 93 9 | 86

Data are average of six replication.
M, D: cosrespond to table I,
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Table 10, Stem breakage weight,
N~ L [ N; N,
‘ M T ——  Average
D \\l M, M, Ms M; M, M3
T, 508.8 564.8 655.0 325.4 517.0 518.8 515.0
T, 345.8 500.0 489.6 572.4 525.6 520.8 493.4
Tg 431.6 540.0 468.8 . 580.0 513.2 520.0 509.9
Ts 481.3 521.2 594.2 584.0 514.8 473.4 528.2
T 483.0 533.8 42.2 401.0 517.6 435.8 468.9
Te 421.0 547.8 443.0 318.8 592.6 393.4 457.8
T7 449.2 509.4 539.0 444.5 595.0 365.4 493.8
Ts 327.6 431.6 313.6 566.8 591-6 577.4 435.8
Averge 431.1 518.9 493.2 477.9 545.9 450.2

Data were collected 20 days after heading. Beakage weight was measuaed with 10 centimeter lexgth

of fourth internode from top
L,M,D: Correspond to table 1.
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‘T'able 11. Diame:er and Wall thickness of Culm
Date . N“ » ( . Na Avevrage
M Mg M;._ _Ave M, M, M; Ave.
topdressed| ', Ty p T, D Th D Th | D Th D Th D Th D Th | D Th
Ty |4.880.934.55 0.71 4.67 1.04 4.70 0.89 | 3.71 0.87 3.83 0.88 4.43 0.86 3.99 0.87 4.35 (.88
Ta [3.980.79 4.25 0.89 4.28 0.76 4.14 0.81 | 4.16 0.84 4.26 0.91 3.98 (.82 4.13 0.86 41.15 0.83
Ts }1.26 0.70 3.67 0.85 4.15 0.86 4.05 0.80 | 4.20 0.86 4.59 0.97 4.40 0.87 4.40 0.90 4.23 0.85
Ts |4.330.93 4.50 0.81 4.35 0.87 ¢.39 0.87 | 4.60 0.96 4.47 0.89 4.11 0.89 4.39 0.91} 4.39 0.89
Ts | 4.43 0.82 5.32 0.83 1.12 0.81 4.62 0.82{ 3.76 0-74 3.89 0.88 4.60 0.82 4.09 0.81) 4.35 0.82
Te 4.53 0.65 4.53 0.83 3.99 0.87 4.35 0.78 | 3.99 0-66 4.57 0.91 3.75 0.60 4.10 0-75 4.23 0.7%
T7 14.80 0.82 5.68 0.97 4.29 0.74 4.92 0.84 | 3.96 0.77 4.78 0.83 4.15 0.85 4.30 0.82 4.61 .82
Ts |3.62 0.79 4.19 0.95 3.99 0.98 3.93 0.91 | 4.25 (.90 4.80 0.85 3.97 0.93 4.3¢ 0.89] 4.14 0.90
Average | 4.35 0.80 4.59 0.86 4.23 0.87 4.39 0.84 | 4.08 0.83 4.41 0.89 4.17 0.83 4.22 0.83
D(d'ameter) and Th(thickness) were measured with mid of fourth internode from top.Data are

average value of 15 plants.
N: Fertilijer level, M:Method of top-dressing.
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Summary

A study has been made on the time of nitrogen
top-dressing and the method of top- dressing
to establieh the higher yielding cultural method

for wheat,

= use



The results obtained may be.summar zied as
follows: /

1. Double dose¢ of nitrogen increased th» yields

but no s_tatisfical significance was found in yield

increasing. This may be due to unfaverable
climatic condition such as drought and low
temperature during wheat growth.

2. Sdil'application of 33 percent of nitrogen
allottzd for top-dressig as the spike fertiliger at
heading decreased the yjelds by 6 to 7 percent.

3. Foliar application of 33 percent of nitrogen
allotted for top-dressing with urea solution of
2 percent as the spike fertilzzer at heading
increased the yields by 4 to 6 percent and the
vield increasing is likely due to the increasing
of graiﬂ numbar per spike and the weight of
grain.

4. Top-drersing of nitrogen on March 20 to
30 resuled the highest yielde. Yield

is mainly due to increasing the ratio of valid

iucreasing

tillers and spike weight. Spike length, number
of spikes, number of grains per spike and grain
weight also increased a little.

5. Increasing of culm length coused by top-
dressing on March 20 to 30 ard decressing of
breakage weight,diameter and thickress of culm
caused by foliar applicaton of urea as spike

fertilizer may cause the wheat to lodge.
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