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Table 1 The experiment design

FAE A jiti HE B 3 Application stage

450 _ i H
Treatment | trogen level/ Rate LN Sy HENE e i
(kg+hm?) Base fertilizer/ %  Tillering fertilizer/ % Panicle fertilizer/ % Grain fertilizer/ %
NO(CK) 0 0 0 0 0 0

N1 115 10:0 60 40 0 0
N2 8:2 48 32 12 8
N3 73 42 28 18 12
N4 6:4 36 24 24 16
N5 138 10:0 60 40 0 0
N6 8:2 48 32 12 8
N7 7:3 42 28 18 12
N§& 6:4 36 24 24 16
N9 161 10:0 60 40 0 0
N10 8:2 48 32 12 8
N11 7:3 42 28 18 12
N12 6:4 36 24 24 16
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Table 2 Effect of different treatments on yield and its components of Kongyul31

fib #1 AW JLBEY PEEL g 7k L — - s AL 7
%5 Level/ R L PN/ IR SN/ Yield/ FIH % FUR/
SSR/%  TGW/g

No. (kgehm?) Rate (Aem?) GN (A4~em?) (kgehm?) (kg A kg'N)

N2 115 8:2 564.6 86. 6 48960 95.8 27.2 9617.5 a 41.7

N3 115 7:3 531.7 83.6 44394 95.7 27.5 9407.4 a 39.8

N12 161 6:4 583.3 88.4 51543 93.6 25.9 9058.7 b 26.3

N10 161 8:2 619.6 84. 6 52378 92.3 25.8 9000.1 b 25.9

N8 138 6:4 493.3 80.5 39707 96. 7 27.4 8988.0 b 30.2

N7 138 7:3 579. 6 88.1 51586 95.6 25.8 8970.7 b 30.0

N9 161 10:0 599. 2 84.2 50155 91.4 24.7 8893.8 b 25.3

N11 161 7:3 617.9 83.6 51363 91.8 25.3 8784.4 b 24.6

N6 138 8:2 511.7 83.2 42628 96. 6 25.5 8565.6 b 27.1

N4 115 6:4 475. 8 83.2 39522 98.0 27.1 8506.5 b 32.0

N5 138 10:0 579.2 90. 6 52698 92.0 25.0 8498.0 b 26. 6

N1 115 10:0 580. 8 87.6 50887 92.1 26.0 7136.5 ¢ 20.1
NO(CK) 0 0 323.8 70. 2 22749 97.1 27.2 4824. 6d

AT (/NS TR R R AN R AL BRI S 06 KP4 25 5 V. T .

Values followed by a different lowercase letter are significantly different at 0. 05 probability level among different treatments. The

same below. PN:Panicle number; GN:Grain number per panicle; SN: Spikelet number; SSR: Seed setting rate; TGW . 1000-grain

weight; TY:Theoretical yield; FUR:Fertilizer utilization rate. The same below.
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Table 3 Effect of different treatments on yield and its components of Longjing 21
YigL] A g5 AL (Y FAL i . . s BB A 2
E TR Level/ TR L PN/ PR SN/ AR THE Yield/ FIH % FUR/
SSR/%  TGW/g
No. (kgehm?) Rate (A4~em?) GN (4~em?) (kgehm?) (kg FE4 kg ' N)
N7 138 7:3 450. 3 120.7 53771 97.7 26. 4 9893.4 a 31.6
N9 161 7:3 436.3 98.7 42992 97.7 25.9 9374.5 b 23.9
N11 161 10:0 416.3 117.1 48771 98.6 26.6 9189.3 ¢ 22.7
N3 115 7:3 391.7 116. 8 45832 98. 4 27.3 9049. 4 ¢ 30. 6
N8 138 6:4 362. 1 113.6 41086 97.7 26.6 9017. 8 ¢ 25.3
N10 161 8:2 422.5 106. 4 44962 97.3 26.0 8949.4 ¢ 21.2
N12 161 6:4 426.7 104. 7 44695 96. 8 26.3 8886.7 ¢ 20.9
N4 115 6:4 411.7 117.8 48554 98. 2 27.2 8872.0 ¢ 29. 1
N5 138 10:0 395. 4 114.0 45086 96. 6 25.9 8778.2 ¢ 23.5
N1 115 10:0 396.7 111. 4 44123 96.9 26.5 8710.6 ¢ 27.7
N2 115 8:2 393.8 94.9 37304 97. 2 26.7 8702.1 ¢ 27.6
N6 138 8:2 360. 4 102. 6 37102 97.0 27. 4 8555.6 d 21.9
NO(CK) 0 0 255. 4 85.0 21709 98.5 27.9 5529.0 ¢
x4 ARAREZEXHRZMEIDERO G
Table 4 Effect of different total nitrogen on panicle traits of two varieties
A& (a3 T 32 K % L
i R 1R (3R R SV R B
Level/ HwE FAEE GD
Variety PH/cm PL/cm PW/g HI
(kg+hm?) SN FSN J/CRLeecm™)
2SH 131 NoO 77.28 ¢ 13.06 b 70.17 ¢ 68.10 b 5.37 b 1.85 b 0.56 b
Kongyu 131 N115 92.24 b 14.50 a 84.51 b 81.23 a 5.83 a 2.17 a 0.61 a
N138 92.50 b 14.62 a 85.63 b 82.13 a 5.85 a 2.13 a 0.61 a
N161 96.13 a 14.62 a 87.94 a 82.87 a 6.01 a 2.10 a 0.63 a
Je 21 NO 87.54 ¢ 15.46 b 85.03 ¢ 83.77 b 5.50 b 2.34 b 0.57 a
Longjing 21 N115 102.54 b 16.53 a 110. 23 ab 107.69 a 6.66 a 2.90 a 0.58 a
N138 103.54 b 16.68 a 114.00 a 110. 86 a 6.83 a 2.94 a 0.60 a
N161 105.56 a 16.33 a 106.73 b 104, 18 ab 6.53 a 2.73 a 0.58 a

PH. Plant height; PL: Panicle length; FSN.

index. The same below.
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Fertilized spikelet number; GD: Grain density; PW. Panicle

ENGCIE-Y: Ls=9iiy

weight; HI: Harvest
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Table 5 Effect of different nitrogen application on panicle traits of two varieties
il %%lﬁ 3= MK ﬁ%ﬁ @F@%*ﬁt s LA L FRE
Variety Rk PH/cm PL/cm e A o/ PW/g HI
Rate SN FSN Chiecm™)
25 131 10:0 95.94 a 14.69 a 89.48 a 82.77 a 6.09 a 2.12 a 0.61 ab
Kongyu 131 8:2 94.63 a 14.71 a 86.79 a 83.90 a 5.90 a 2.16 a 0.64 a
7:3 91.44 b 14. 48 a 83.80 b 80. 06 a 5.79 a 2.07 b 0.59b
6:4 92.46 b 14.44 a 84.03 b 81.58 a 5.82 a 2.18 a 0.62 a
Je ki 21 10:0 103.93 a 16.16 a 108.06 b 104.82 b 6.67 a 2.73 ab 0.58 a
Longjing 21 8:2 103.19 a 16.19 a 101.31 ¢ 98.42 ¢ 6.25b 2.63 b 0.58 a
7:3 104.15 a 17.03 a 119.89 a 117.74 a 7.04 a 3.15 a 0.60 a
6:4 104. 26 a 16. 66 a 112.02 b 109.31 b 6.72 a 2.92 a 0.59 a
2.3 RIBERAMAERMBLRERTRIESRE EARMBEER RO, MHAESALE 5L
SEMRm HAMLHEMHEXLRZRAWNE, =7 131 L
2.3.1 REEE ARMEASEXFAERT 161 kgehm*Lb A LR AR . B350 T HAl

S TR S A BRI B A i R A B e
A il T R PR A R A R N A BEE
B R G 2 A PR, SR R AR TORCE M SE B TkL

PIASKEER s JEAE 21 LA 115 kg hm* b 3 28 75 50 5
AR L3 A A AL FR ] 22 AT
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Table 6 Effect of different total nitrogen on filling rate and number of actual filling of population
sink of two varieties bank

o AU FbiA VA PR 4h i Fok JibR HAF o e 58
Variety Level/ TS/ Sc/ R RS Tk & TR & FR/% Scht TF/
(kgehm™?) (4~em?) (gem?) AFGP/%  TMFGP/% ATGW/g NTGW/g (kg+hm?)

ZEH 131 No 22748.9 ¢ 622.4 ¢ 95.54 a 98.45 a 27.39 a 27.19a  97.77a 5945.8 ¢
Kongyu 131 N115 46740.7 b 1264.3 b 93.21 a 96.93 b 27.06 a 26.71 a 97.42 a 11770.3 b
N138 47654.9 b 1267.2 b 90.02 b 93.78 b 26.66 a 25.93b  98.72a 11383.6b
N161 53109.5a  1386.4 a 89.22 b 94.59 b 26.11 a 25.39b  96.93b 12354.0a

e 21 No 21708.7 ¢ 607.2 b 98.10 a 99.57 a 27.95 a 27.87a  98.77a 5955.6 b
Longjing 21 N115 43953.4 b 1185.2a 97.49 a 99.82 a 26.95 a 26.92a  97.76a 11562.1a
N138 43761.1b  1161.4a 96. 87 a 99.61 a 26.62 a 26.57a  97.41a 11250.7 a

N161 45354.9a  1191.5a 96.82 a 99.20 a 26.29 a 26.20b  97.93a 11537.7 a

TS: Total spikelets; SC: Sink capacity; AFGP: Actual filled-grain percentage; TMFGP: Theoretical maximum filled-grain percent-

age; ATGW . Actual 1000-grain weight; NTGW: Normal 1000-grain weight; FR: Filling rate; TF: Total filling. The same below.
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Table 7 Effect of different nitrogen application on filling rate and number of actual filling of

population sink of two varieties bank

o BRSO BER SR SRS RRK EWT O BT BEER
Variety FEORE L TS/ sc/ FeH P A A FR/% St TF/
Rate (A~em?) (gem?) AFGP/%  TMFGP/%  ATGW/g NTGW/g (kg+hm?®)
=H 131 10:0 52579.8 a 1368.9 a 87.71 ¢ 93.40 b 26.05 a 25.23 b 96.89 b 11998.3 b
Kongyu 131 8:2 47388.7 b 1255.5 b 90.55 b 94.79 b 26.50 a 256.83 a 98.00 a 11370.4 b
7:3 53114.4 a 1420.8 a 90.58 b 94.95 b 26.77 a 26.19 a 97.55 a 12850.7 a
6:4 43590.6 ¢ 1178.6 ¢ 94.44 a 97.27 a 27.12 a 26.78 a 98.31 a 11124.5 b
JeHE 21 10:0 44066.8 b 1151.8 b 96.32 b 99.22 a 26.18 a 26.09 a 97.40 a 11089.9 b
Longjing 21 8:2 39789.5 ¢ 1062.5 ¢ 96.72 b 99.57 a 26.78 a 26.72 a 97.34 a 10274.9 ¢
7:3 48791.3 a 1306.0 a 98.09 a 99. 86 a 26.79 a 26.77 a 98.29 a 12807.9 a
6:4 44778.3 b 1197.2 b 97.11 a 99.52 a 26.73 a 26.68 a 97.77 a 11627.9 a
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Effect of Amount and Proportion of Nitrogen Application on
Panicle Traits and Yield of Different Types of Rice

CHEN Shu-qiang

(Heilongjiang Academy of Agriculture Sciences, Rice Research Institute, Scientific Observing and Experimental

Station of Rice Cold Damage in Cold Region, Ministry of Agriculture.]Jiamusi 154026 ,China)

Abstract ; In order to clarify effects of nitrogen application regime on panicle traits and yield of different types of
rice,more tillers and lighter panicle variety Kongyu 131 and less tillers and heavier panicle variety Longjing 21,
was used in this study, the effects of nitrogen application on rice yield and panicle traits were studied by setting
three nitrogen levels and four nitrogen ratios for tiller fertilizer. The results showed that Kongyu 131.a multi-
tiller spikelet variety,had the highest yield when the ratio of base tiller fertilizer to panicle fertilizer was 8:2 at
115 kgehm™ of nitrogen fertilizer. The main reason resulting in higher yield was that the panicles number in-
creased in the population. It was the highest yield for less tillers and heavier panicle variety Longjing 21 that
the nitrogen application was up to 138 kgehm™ and the base-spike nitrogen application ratio of 7:3. The main
reason resulting in higher yield was that and grain number per panicle and the higher number of total spikelets
increased in the population. Increasing nitrogen application made panicle length, spikelet number, fertilized
spikelet number, grain density,and harvest index increase. At late growth stage,appropriate ratio of the spike-
grain nitrogen made total spikelets, sink capacity, total filling increase, theoretical maximum filled-grain per-
centage; actual filled-grain percentage,normal 1000-grain weight, actual 1000-grain weight and filling rate as-
cend for less tillers and heavier panicle variety. Compared with more tillers and lighter panicle variety, the key
to high yield of less tillers and heavier panicle variety in production is to properly increase the nitrogen amount
and the ratio of nitrogen use in later stage.
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Abstract; In order to promote the prevention and mitigation of agricultural disasters, we studied temporal
change characteristics of agrometeorological chilling injury disasters and hail & tornadoe disasters which affect-
ed agricultural productivity in Heilongjiang Province from 1980 to 2015 by Mann-kendall and Morlet wavelet
methods. The results showed that the disaster rates of chilling injuries were in the trend of subsiding and the
disaster rates of hails & tornadoes increased from 1980 to 2015 by Mann-Kendall analysis. The change trends
of the two agrometeorological disaster rates did not pass the significant test at 0. 1 level. The results of Morlet
wavelet variance of agrometeorological disasters in Heilongjiang Province during 1980-2015 analysis showed
that disaster rate of chilling injuries and hails & tornadoes changed periodically at 7 a and 19 a time scale,re-
spectively. The disaster rate of chilling injuries and hails &. tornadoes over the period 2017-2019 would remain
in positive phase.
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