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Effects of Different Proportions of Nitrogen and Potassium
amounts on Grain Yield and Quality of Direct-seeded Rice
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Abstract: In order to provide rational application technology of dosage of nitrogen and potassium in direct—
seeded rice the effects of different proportions of three nitrogen amount levels of 120 kg/hm® 165 kg/hm’
210 kg/hm” and three potassium amount levels of 90 kg/hm® 150 kg/hm® 210 kg/hm’ on the grain yield
and quality of direct-seeded rice were studied. The result showed that the proportion of N,K; had the best
yield. The effects of different proportions of nitrogen and potassium amounts were remarkable on yield of di-
rectseeded rice. The nitrogen dosage of 165 kg/hm® was optimal. The yield increased along with the applica—
tion amount of potassium under the same nitrogen amount level. The effective panicles and grain nmbers of per
panicle increased along with the application amount of potassium. To achieve the yield of over 9 000 kg/hm’
the nitrogen amount of 160 — 180 kg/hm” and potassium oxide amount of over 180 kg/hm’ were required.

There was a trend that the maximum grain filling rate was increased by added potassium amount under the
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lower nitrogen level and that the maximum grain filling rate represented a downtrend when the potassium a—
mount increased under higher nitrogen level. The active grain filling period was the shortest and the mean
grain filling rate was the biggest at the levels of 165 kg/hm’ nitrogen. The grain weight was positively correla—
ted with maximum grain filling rate and active grain filling period. Added amount of potassium fertilizer re—
duced the chalky grain rate and chalkiness. The gelconsistency decreased along with the application amount of
potassium. The alkali spreading value increased along with the application amount of potassium and nitrogen.
The gelconsistency alkali spreading value and the character parameters of grain filling grain yield level were
closely correlated.
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Tab.1 The different amount proportioning of nitrogen and potassium

Treatment N/( kg * hm?) K,0/( kg * hm™?) N: K
N, K, 120 90 1:0.75
N, K, 120 150 1:1.25
N, K, 120 210 1:1.75
N, K, 165 90 1:0.55
N, K, 165 150 1:0.91
N, K, 165 210 1:1.27
N; K, 210 90 1:0.43
N, K, 210 150 1:0.71
N;K, 210 210 1:1.00
. K, K, K,
: o 2
N, N;W N, N,.N, N, 19.8% 15.5% .
K,.K, >K, K,-K, K, 3.92%  5.99% K,-K, o
o N, K, 9 045.33 kg/hm’
N, K, 8 380.78 kg/hm’. N
o N 1
9 000 kg/hm’ 160 ~ 180 kg/hm*.K,0 180 kg/hm’ o
2

Tab.2 Effect of amount proportioning of nitrogen and potassium on yeild and yield components of direct-seeded rice

/

. = 1% /g /
(107 hm ™) Spikelets number Seed setting 1000 — grain (kg * hm™?)
Treatment Effective panicles . .
of per panicle percentage weight Actual yield
of per ha.
N, K, 260. 65 e 100. 36 c 95.20 a 28.23 a 6 958.33 e
N, K, 272.35 de 104. 82 be 94.28 a 28.34 ab 7 289.33 d
N, K, 280.37 d 117.78 abe 94.89 a 28.42 ab 7 391.00 d
N, K, 299. 65 c 122.38 abc 93.09 a 27.22 bed 8 266.00 c
N, K, 318.72 b 126.55 ab 89.92 a 27.42 d 8 619.33 b
N, K, 334.32 a 127.95 a 89.46 a 27.69 cd 9 045.33 a
N; K, 303.77 c 115.11 abe 92.12 a 27.48 a 8 189.33 [
N,K, 312.22 be 117.59 abe 89.87 a 28.02 abe 8422.33 be
N, K, 312.65 be 122.58 abc 92.86 a 28.38 cd 8 380.78 be
N, 271.12 c 107.65 b 94.79 a 28.34 a 7 212.89 ¢
N, 317.56 a 125.63 a 90. 82 a 27.44 b 8 643.56 a
N, 309.54 b 118.43 ab 91.62 a 27.96 c 8 330.78 b
K, 288.02 c 112.62 a 93.47 a 28.14 a 7 804.56 b
K, 301.09 b 116.32 a 91.36 a 27.73 ab 8 110.33 a
K, 309. 11 a 122.77 a 92.40 a 27.70 b 8272.33 a
Duncan’ s 5% 0

Data followed by same letters within the same column indicate non — significant difference at the 5% level by Duncan test.
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Tab.3 Effect of amount proportioning of nitrogen and potassium on the dry matter yield
and distribution of direct-seeded rice
/(kg * hm™?) /% Ratio of dry matter distribution
Treatment Dry matter accumulate Leaves Culm Sheath Panicle
N, K, 10 023.76 g 14.33 13.01 14. 68 57.99
N, K, 11 127.57 f 14.28 13.60 14.87 57.25
N, K, 11 814.07 e 14.33 13.82 15.21 56.63
N, K, 12 751.77 cd 14.88 13.77 15.33 56.02
N,K, 13 883.35 b 15.22 13.92 15.45 55.41
N, K, 14 694.71 a 15.24 14.35 15.60 54.81
N, K, 12 504.87 d 15.79 13.11 15.11 55.99
N,K, 13 060. 55 c 15.85 13.04 14.96 56.15
N, K, 13 634.35 b 15.79 13.44 15.11 55.66
N, 10 988. 47 c 14.31 13.50 14.93 57.25
N, 13 776.61 a 15.12 14.03 15.47 55.38
N, 13 066. 59 b 15.81 13.20 15.06 55.93
K, 11 760. 13 c 15.05 13.32 15.07 56.57
) 12 690. 49 b 15.16 13.53 15.11 56.20
K, 13 381.05 a 15.16 13.89 15.32 55.63
Duncan’ s 5% o

Data followed by same letters within the same column indicate non — significant difference at the 5% level by Duncan’s test.
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Fig.2 Dynamics of Grain filling of different amount of nitrogen and potassium in direct-seeded rice
2.3
2.3.1 2 0 15d
90% 15d 15 d o
2 15 d N, N, N, 15d N, N, N,
N, ° 10 d K,
K, K.
2.3.2 Richards o N 4
0.99 Richards o 4 A
0 5 o
GR,. N, >N, >N,-K, >K, >K,; GR,. .
4 Richards

Tab.4 The parameters of Richards equation under different nitrogen and potassium ratio during grain filling

of direct-seeded rice

Treatment ~ A/( mg * grain™"') B K N R

N,K, 26.222 21.500 8 0.336 9 1.396 0 0.999 6
N, K, 26.558 31.170 7 0.349 4 1.572 7 0.999 7
N, K, 27.012 22.1050 0.344 7 1.3659 0.999 7
N,K, 25.785 46.310 3 0.412 8 1.624 3 0.997 3
N, K, 25.772 103.153 7 0.456 8 2.0300 0.998 4
N, K, 26.201 161.242 2 0.504 0 2.2728 0.999 4
N;K, 26.493 14.939 1 0.305 6 1.243 0 0.998 0
N;K, 26.119 20.933 2 0.3359 1.384 6 0.998 9
N, K, 26.088 70. 496 4 0.433 7 1.794 6 0.998 3

A: : B.K.N: :R%: .

A: The maximum grain weight; B K N: Parameters of the equation; R*: The coefficient of the equation.
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Tab.5 The character parameters of grain filling under different amount proportioning of nitrogen and potassium

R, OF! T,./d D/d OFe
Treatment (mg* grain™' +d™") (mg* grain™' +d™")
N, K, 0.241 3 7.84 8.12 20.16 1.251
N, K, 0.2222 6.56 8.55 20.45 1.299
N, K, 0.252 4 8.36 8.08 19.53 1.383
N, K, 0.254 1 6.05 8.12 17.56 1. 468
N, K, 0.2250 4.19 8.56 17. 64 1.461
N, K, 0.221 8 3.52 8.46 16.96 1.545
N;K, 0.2459 9.50 8.14 21.22 1.248
N; K, 0.242 6 7.61 8.09 20. 15 1.246
N, K, 0.2417 5.20 8.46 17.50 1.491
N, 0.238 6 7.49 8.25 20.05 1.311
N, 0.233 6 4.59 8.40 17.39 1.491
N, 0.243 4 7.44 8.23 19.62 1.329
K, 0.247 1 7.70 8.12 19.65 1.323
K, 0.229 9 6.12 8.41 19.42 1.335
K, 0.2386 5.69 8.33 17.99 1.473
Ry: s GR T T D y GR o

R,: Initial grain filling potential; GR,, @ Maximum grain filling rate; T, : Time reaching maxium grain filling rate; D: Ac-

. Mean grain filling rate.

mean *

tive grain filling period; GR

2.4
2.4.1 6 o
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8 . o
. o 9
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Tab. 6 Effect of different amount proportioning of nitrogen and potassium on milling quality
and appearance quality of direct —seeded rice
1% 1% 1% /mm / 1% 1%
Treatment Brown rice Milled rice Head rice Kernel Kernel length  Chalky grain Chalkiness
rate ratio ratio length /kernel width rate
N, K, 81.9 68.6 34.3 6.6 2.9 73.0 9.4
N, K, 82.2 70.2 35.5 6.7 2.8 70.0 9.1
N, K, 82.3 70.4 37.3 6.7 2.8 68.0 8.8
N, K, 81.6 68.9 37.5 6.6 2.9 78.0 8.8
N, K, 82.5 70.2 39.7 6.7 2.8 72.0 8.3
N, K, 82.6 70.2 38.7 6.7 2.9 62.0 7.4
N, K, 82.2 68.9 38.5 6.6 2.9 75.0 9.6
N, K, 82.4 69.3 35.0 6.7 2.9 74.0 8.8
N, K, 82.7 69.8 36.1 6.7 2.9 68.0 7.5
N, 82.1 69.7 35.7 6.7 2.8 70.3 9.1
N, 82.2 69.8 38.6 6.7 2.9 70.7 8.2
N, 82.4 69.3 36.5 6.7 2.9 72.3 8.6
K, 81.9 68.8 36.8 6.6 2.9 75.3 9.3
K, 82.4 69.9 36.7 6.7 2.8 72.0 8.7
K, 82.5 70.1 37.4 6.7 2.9 66.0 7.9
7

Tab.7 Relationship coefficient between chalkiness and character parameters of grain filling in direct-seeded rice

GR,../ GR,..n !
T /d D/d
Ttem (mg * grain™ = d™") (mg * grain™' = d™")
/% Chalky grian rate 0.505 6 -0.492 0 0.382 6 -0.495 1
/% Chalkiness 0.835 8™ -0.5615 0.858 5™ -0.886 6™

*

P<0.1

; Yok P <0.05

o

* Represents remarkable significance at P <0.1 level; Y Represents remarkable significance at P <0. 05 level.

o

165 kg/hm’( N,)
9 000 kg/hm’

N, K,
160 ~ 180 kg/hm*.KO,

W(

)W)
180 kg/hm’
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8
Tab.8 Effect of different amount proportioning of nitrogen and potassium on cooking lquality

and nutritiona lquality of direct-seeded rice

1% /mm 1%
Treatment Amylose content Gelconsistency Alkali spreading value Protein content
N, K, 24.9 50 3.0 6.8
N, K, 23.9 50 6.2 7.1
N, K, 24.0 50 4.0 7.1
N, K, 24.4 40 3.0 7.3
N, K, 23.2 40 6.5 7.3
N, K, 23.9 40 6.5 7.4
N, K, 24.2 55 3.0 7.5
N;K, 24.2 40 6.5 7.4
N; K, 25.8 40 6.5 7.6
N, 24.3 50 4.4 6.9
N, 23.8 40 5.3 7.3
N, 24.7 45 5.3 7.5
K, 24.5 48 3.0 7.2
K, 23.8 43 6.4 7.3
K, 24.6 43 5.7 7.4
9

Tab.9 Relationship coefficient between cooking lquality and character parameters of grain filling in direct-seeded rice

GR,../ CR ! /
(mg * grain™' T\ ld D/d (mg * grain”~' (kg *hm™)
Item

d™h «+d™ Actual yield
/% Amylose 0.130 8 -0.2100 -0.049 8 0.044 3 -0.1754
/mm Gel consistency 0.756 4™ -0.326 3 0.8177™  -0.750 0™ -0.695 5"

Alkali spreading value -0.450 9 0.5156 -0.1350 0.1303 0.3655

* P<0.1 | ok P <0.05 o

* Represents remarkable significance at P <0. 1 level; %% Represents remarkable significance at P <0.05 level.

(165 kg/hm’)

o

12 14-15 . 165 kg/hm’

16 -18
o
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