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Effects of Starter-N plus Topdressing N on K Accumulation and Distribution

Soybean Plants

ZHANG Ming-cong,SUN Wen-xiang, LUO Xiang-yu, DONG Yan-ming, LIU Zhi-yuan, LUO Sheng-guo

(College of Resources and Environmental Science, Northeast Agricultural University , Harbin 150030, China)

Abstract: A pot experiment was conducted to assess the effects of starter-N plus topdressing N on K accumulation and distri-
bution in soybean plants. Five treatments under the same fertilizer application rates of N 50 kg-ha™',P,0, 40 kg-ha™' ,K,0
50 kg+ha ™' and different N application time were set:all N as basal fertilizer(N50) ,all N as topdressing at R3/R4 stage( NO
+50R3/R4) ,N 15 kg-ha™"' as basal fertilizer and 35 kg-ha™" as topdressing at stage R3/R4 ( N15 +35R3/R4). At R6
stage , compared to N50,K content and K accumulation in leaves, petioles, stems, pods increased by 21.3% and 36.0% (P <
0.01),18.0% and 16.2% (P <0.01) ,8.24% and 10.57% (P <0.05) ,4.60% and 14. 1% (P <0.05) for N15 +35R3,
respectively ,and increased by 33.6% and 42.3% (P <0.01),24.0% and 17.9% (P <0.01),17.5% and 25.6% (P <
0.05),6.30% and 23.6% (P <0.05) for N15 + 35R4, respectively. N15 + 35R4 achieved the highest yield and increased
yield by 30.5% (P <0.01) compared to N50, however, there was no significant difference between N15 + 35R4 and NI5 +
35R3. There was a significant positive correlation between K accumulation during R4-R6 stages and yield( P <0.01). Results
indicated that using starter-N plus topdressing N could lay a foundation for higher yield of soybean by significantly increasing K

content and K accumulation in soybean organs after RS stage.
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K,0 60% ) i 35 0 2B 1 +HEA PR 2R M2
SRS 30.3,1.32 F10.84 g-kg ™, HULRE HAK
BRIZERAT S 3 91 69.4,205 il 1 055 mg-kg ™',
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Table 1 Timing and amount of applied N fertilizer (kg-hm )

s B9t R3 H3E A0 R4 8
Treatment Basal Topdressing R3 ~ Topdressing R4
N50 50 — —
NO +50R3 — 50 —
NO +50R4 — — 50
N15 +35R3 15 35 —
NI5 +35R4 15 — 35

1.2 MEBMBSHZE
TR (RL) BRI (R3) I (RY) t

KIBI(RS) WAL (R6) BUFE, 5> b PRI 3 IR
52, 58 (R8) B 4 YCH &2 5 Fill 72
WRE T3 0 A AR A 1, OB + e
FERE PRI JR AL BY W, 2 B AR, 40 5 A 25
FERISER TR VR, W VRV R 3R B AE 85C T R
30 min,70°CHt+ 2 {HE ,R6 5 R8 WIHLT 545 3¢ 17
SFPRLAY B R R BORE SRR R 2 B
AT 7 SR A R I E L AR
iR H,S0H, 0,987, KGRI .
R (mg/3 BR) =&E K S&(%) x4 H
TH# (g/3 #k) x 1000
1.3 #EHH
SR Excel 2003 F1 DPS 7. 05 4437547 # 4b
55307 o

2 #ER5HH
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PR A WIAT DR A R B K OF, 55 NSO AR BRAH H,
RS 1344 1 22. 9% F129. 4% (P <0.01) ,R6 I i1
21.3% H133.6% (P <0.01),
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Fig. 1 K content of soybean organs at various stages
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35R4 % N50 gh ¥R 6. 31% (P <0.05), #F RS
HA,N15 +35R3 fil N15 +35R4 435145 N50 4b P30
4.40% F14.86% (P <0.05) ,
2.2 BHEMBEERXMAKEHERESHERHNG
H % 2 A0, R3 9], NSO 4b 3 5 )5 sh A B A
A BRI R AR R ZE AT B AR R B T B 25 S, 1 NO
+50R3 Fi1 NO +50R4 AbFH 5 N50 kb FRAH L, M A,
A 25 A AR 2R R 0 R AR 9. 24% 22, 9% FI
12.9% (P <0.05) , 3% B B NE ANt R0 2552 i A & il
IR R R,
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Table 2 Accumulation and distribution of K in soybean organs

I}y Leaf 44 Petiole ZEFT Stem R Pod FE AR
o e WREE B WBER k@ WRRE w6 WRER 0N WRER
KA/mg  Rato  KA/mg  Raio  KA/mg  Rato  KA/mg  Ratio Plant KA/mg
(3 plants) /% (3 plants) /% (3 plants) /% (3 plants) /% (3 plants)
R1 N50 106 +8 a 41.4 70 +7 a 27.4 80 £8 a 31.2 - - 255 11 a
NO +50R3 9% +7 a 39.0 76 £8 a 30.9 75+13 a 30.2 - - 247 £13 a
NO +50R4 9% +7 a 39.0 76 £2 a 30.9 75+13 a 30.2 - - 247 £13 a
N15 +35R3 106 +£7 a 40.0 80 £4 a 30.0 8015 a 30.0 - - 266 £12 a
NI5 +35R4 1067 a 40.0 80xda 30,0 80x15a  30.0 - - 266 £12 a
R3 N50 303+6 a 30.0 35022 a 34.7 357 +28 a 35.3 - - 1010 £9 a
NO +50R3  275+7 b 32.1 270+8b 31.5 311x69b 36.3 - - 856 £65 b
NO +50R4 275+7 b 32.1 270+38 b 31.5 311+51b 36.3 - - 856 +38 b
NI15 +35R3 293 +5 a 32.5 284 +27 a 31.5 324+16 a 36.0 - - 902 14 b
N15 +35R4 293 +5 a 32.5 284 +16 a 31.5 324+28 a 36.0 - - 902 +21 b
R4 N50 362 +27 a 28.5 370+30 a 29.1 456 42 a 35.9 82+9 a 6.46 1270 £55 a
NO +50R3 357 +17 a 28.0 361 +x19 a 28.4 460 =31 a 36.1 95 +4 a 7.47 1273 £67 a
NO +50R4 314 +19 ¢ 28.8 294 x21 ¢ 27.0 39122 ¢ 35.9 89 +5 a 8.20 1089 £39 ¢
N15 +35R3 353 +11 ab 28.2 347 +12 ab 27.7 455 +44 a 36.3 96 £9 a 7.71 1251 £63 a
NI15 +35R4 332 +24 be 28.4 33127 b 28.3 41731 b 35.6 90 £6 a 7.69 1169 +52 b
R5 N50 260 £10 d 19.9 274 +12 ¢ 21.0 31517 be 24.1 4579 b 35.0 1306 +32 bhe
NO +50R3 279 +6 ¢ 20.5 291 +7b 21.4 312+24 ¢ 22.9 4804 b 35.2 1361 £52 b
NO +50R4 2759 ¢ 20.8 274 +9 ¢ 20.8 310x21 ¢ 23.5 461 +5b 34.9 1320 £25 ¢
N15 +35R3 338 +11 b 22.4 28812 b 19.1 336 £27 ab 22.3 547 %9 a 36.3 1509 +£45 a
NI15 +35R4 361 +19 a 23.3 306 +21 a 19.8 332 +47 a 21.5 546 +6 a 35.4 1545 50 a
R6 N50 188 +12 ¢ 15.4 20013 b 16.4 201 +£18 b 16.5 631+3Db 51.7 1220 +57 b
NO +50R3 221 x15b 17.5 210+16 b 16.7 195+9b 15.5 635+35b 50.4 1260 +21 b
NO +50R4 201 =11 be 16.7 20312 b 16.8 20317 b 16.9 599 £42 ¢ 49.6 1206 £102 b
N15 +35R3 256 +12 a 17.9 232+13 a 16.2 222 +13 a 15.5 720%19 a 50.3 1430 £11 a
N15 +35R4 268 +22 a 17.4 236 +24 a 15.4 252 +35 a 16.4 780 +18 a 50.8 1536 £79 a
R8 N50 99 +7 ¢ 7.16 122 +8 b 8.84 95 +38 a 6.90 1067 £25 ¢ 77.1 1384 £76 ¢
NO +50R3 106 12 ¢ 7.27 126 +14 ab 8.65 90 +28 a 6.17 1139 £30 be  77.9 1462 92 ¢
NO +50R4 11612 ¢ 7.76 128 +14 ab 8.56 80 £20 a 5.32 117212 b 78.4 1496 £54 ¢
N15 +35R3 126 +14 b 7.21 14115 a 8.07 90 +40 a 5.14 1391 +32 a 79.6 1748 +86 b
N15 +35R4 14314 a 7.76 14015 a 7.64 99 +£28 a 5.40 1455 +23 a 79.2 1838 £72 a

KA ;K accumulation.
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Fig.2 Effects of starter-N plus topdressing N

on K accumulation in soybean at different stages

2.4 BHEMERENXEFEHNRIT

2.4.1 sEERFFHRBEFGH 0 hER3 AL
A, 8 S AR A Ak B R v R SRR
Ri%L, 5 N50 L FRAA ML, N15 + 35R3 F1 N15 +35R4
AT AR S K03 S 3G i 17. 8% i1 15. 6% (P <
0.01) , B Af 7 5 40 S 38 im0 17. 5% 1 18. 4% (P <
0.01), FhiE e 1.2 #11.8 g, NI5 +35R4 4t
H RS, 5 NSO NO +50R3 #1 NO +50R4 b FHAH]
Fer i3S 30.3% .27. 0% F1118.5% (P <0.05) , Ui
IR S U R4 9138 Z008 ™ i 59 STk 200 T 55 sh &0
R3 WAL, (H5 NIS +35R3 MBI R AR,
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Table 3 Effects of starter-N plus topdressing N on yield and yield components of soybean

s kg bk ik g
Treatment Pods per plant Seeds per plant 100-seed weight/g Yield/g(3 plants)
N50 45 +0.53 B 103 +1.20 B 18.6 £0.54 a 57.4+£2.32 ¢
NO +50R3 46 £0.72 B 103 +1.60 B 19.0+0.20 a 58.9+1.15¢
NO +50R4 46 +0.96 B 106 +1.24 B 19.8£0.22 a 63.1+1.32 b
N15 +35R3 53+0.64 A 121 £1.46 A 19.8£0.84 a 71.7+3.62 a
N15 +35R4 52+0.42 A 122 +0.99 A 20.4 +0.68 a 74.8£2.99 a
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Table 4 Correlations between K accumulation

at different growth stages(x) and yield(y)

LHBB [m 77 7
r(n=20)

Growth stages Regressive equations

RI ~R3 y= —68.4x +107 0.565"*

R3 ~R4 y =0.006x +0.302 0.056

R4 ~RS y=0.012x —0.560 0.890 " *

R5 ~R6 y=89.7x+57.3 0.582"*
ro.o1 =0.561.
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