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Effects of planting density and nitrogen rate in main season on
ratooning yield of sorghum

ZHOU Yu, LI Zebi, ZHANG Yaqin, WU Yu, HUANG Juan”
(Institute of Characteristic Crops Research, Chongging Academy of Agricultural Sciences, Chongging 402160, China)

Abstract In order to study the effects of different planting densities and nitrogen rates in main season on the yield of
ratoon sorghum, the sorghum hybrid ‘Jinyunuo 3’ was taken as study material under 3 planting densities, 82 500
(LD), 105 000 (MD), 127 500 plant/hm?(HD), and 3 nitrogen rates, 120 (LN), 150 (MN), 225 kg/hm? (HN). The
ratooning ability, dry matter accumulation characteristics, yield and yield components of ratoon sorghum were
investigated. The results showed that the number and length of regeneration buds decreased with the increase of
planting density, while increased with the increase of nitrogen rate. The dry matter accumulation of ratoon sorghum
decreased with the increase of planting density and increased with the increase of nitrogen rate at both anthesis and
mature stages. The higher planting density reduced dry matter transportation and dry matter transportation efficiency of
leaf before anthesis and its contribution to grain, but improved the contribution of dry matter accumulation after anthesis
to grain. The higher nitrogen rate reduced dry matter transportation efficiency of leaf and stem + sheath before anthesis,
as well as their contribution to grain, but boosted the contribution of dry matter accumulation after anthesis to grain.

The yield of ratoon sorghum increased with the lifting of planting density and nitrogen rate. The average yield of ratoon
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sorghum under HD was respectively 17.82% and 1.49% higher than those under LD and MD for two years. The

average yield of ratoon sorghum under HN was respectively 24.23% and 14.72% higher than those under LN and MN.

The ear weight decreased with the increase of planting density, but increased with the increase of nitrogen rate. The

1 000-grain weight showed no significant difference among planting densities, while it increased with the increase of

nitrogen rate. In conclusion, under the experimental field condition in this study. the planting density of 127 500 plant/hm?

and nitrogen rate of 225 kg/hm? could obtain higher yield of ratoon sorghum.

Keywords sorghum; planting density; nitrogen rate; ratooning ability; ratooning yield
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Table 1 Effects of planting densities and nitrogen rates on the ratooning ability and agronomic traits

4 Ratooning ability RZMEIR Agronomic trait
(V) 4k PR FE A 28 N
Year Treatment  Regeneration bud H em P/ em AL/ mm
Bud length Plant height Stem diameter
number per hole
WD)
LD 8.440.8 a 41.11+£3.17 a 168.0045.24 b 19.0140.49 a
MD 7.840.9 ab 39.60+2.98 a 174.56+5.72 a 18.2740.83 a
2017 HD 7.3+0.8 b 38.33+3.30 a 166.78+7.84 b 16.8140.98 b
Jits 58 Ak (ND
LN 7.4+0.7b 37.81£1.78 b 165.00£6.50 b 18.12+1.29 a
MN 7.9%1.0 ab 39.91+£3.04 ab 172.8944.28 a 17.7140.92 a
HN 8.240.7 a 41.32+3.84 a 171.44+7.80 a 18.264+1.42 a
WD)
LD 7.9+1.2 a 47.87+5.73 a 184.72+3.83 a 22.22+0.65 a
MD 7.4+1.2 a 42.25+2.46 b 179.11£6.13 b 20.99£0.91 b
2018 HD 7.0%0.6 a 41.61+£4.74 b 178.3947.94 b 20.53+1.04 b
Jiti B (ND
LN 6.9+0.7 b 41.504+3.96 b 176.94+7.58 b 20.93+0.73 a
MN 7.24+0.7b 43.37+4.86 ab 179.00+5.06 b 21.10+1.36 a
HN 8.2ft1.3a 46.87=+5.67 a 186.28+2.29 a 21.72+1.13 a
Y 2.623 16.630™ 88.703™ 188. 0477
F D 5.018" 7.0437 5.310™ 22.885™
N 7.173" 6.118" 15. 657" 2.316
D* N 0.128 0.192 6.360" 0.131

7 : LD MD FIl HD 2R Fidt 2% BE 8. 25 J7,10. 5 J7 Fl 12,75 J #k/hm? . LN, MN Fl HN #7583 & it 120,150 F1 225 kg/hm? ,
FPERE T F B R hR v 25 . RS E /NG PR R R R [ Ab B8 R 3 (P<20.05), %, 0,05 K 3 #x, 0,01
KFELERE, TR,

Note: LD, MD and HD represent planting density of 82 500, 105 000 and 127 500 plant/hm?, LN, MN and HN represent

nitrogen rate of 120, 150 and 225 kg/hm?. Values are mean 4 SD. Different lowercase letters in the same column
indicate significant difference at 0. 05 level. * , significant difference at 0. 05. *% , significant difference at 0. 01 level.

The same below.
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Fig.1 Dry matter accumulation of ratoon sorghum under different
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Table 2 Effects of planting densities and nitrogen rates on the dry matter transportation before anthesis of ratoon sorghum

A Leaf 25 Stem+sheath
Xt R B X R R Y
4 {f . T o Tk % T TR
) PR o T coibutionof R/ 2 Contibution of
Year Freatment Dry matter Pry matte.r dry matter Dry matter pry matte.r dry matter
. transportation . . transportation .
transportation efficiency transpor‘satlon transportation efficiency transporiatlon
to grain to grain
R (D)
LD 4,184+0.61 a 14.47+2.05a 15.26+1.77 a 7.19+1.16 a 15.45+3.12a 26.70£5.98 a
MD 3.77£0.48 b 14.25+£1.27a 14.414+2.00a 6.37£0.61 b 14.23+£1.62 ab 24.50£3.95 a
2017 HD 2.8440.39 ¢ 11.7641.84b 11.76£1.91 b 04%£1.01 ¢ 12.81%3.21 b 21.02£5.20b
Jit A (ND
LN 3.37£0.52b 14.03%1.52a 14.81%2.14 a 6.41+1.21a 15.90%2.25a 28.08%4.30a
MN 3.58+0.98 ab 13.82+2.88a 13.4042.99 a 6.90+1.17a 15.47+£1.79a 25.98+3.11 a
HN 3.84+0.67a 12.63+1.55a 13.21+1.74a 5.294+1.00b 11.13+£1.64 b 18.17+2.72 b
(D)
LD 4,44+0.44 a 21.30+3.10a 14.17£2.15a 7.6240.91a 15.22£2.41b 24.47%5.06 b
MD 3.464+0.44 b 17.424+4.30b 11.91+2.78b 8.00£0.57a 16.86+1.70a 27.36+4.47 a
2018 HD 3.17£0.62b 17.33+4.78 b 11.494+3.23 b 6.5240.56 b 14.54+2.16 b 23.49+4.70 b
it 48 A (ND
LN 3.7740.47 a 22.194+1.58 a 14.63+£1.00a 7.57£0.85a 16.98+1.11a 29.45%2.39 a
MN 4,03+0.63a 19.784+2.82b 13.58+1.91a 7.88%0.84a 16.70£1.29a 26.53£2.45b
HN 3.27£0.91 b 14.08+£3.10 ¢ 9.3642.31b  6.70F£0.73 b 12.94%1.49b 19.33£2.03 ¢
Y 0. 834 143.164™ 11,171 58.652" 16. 296 3.252
P D 55. 395 20.128" 21.486™ 43,3347 12.018 16. 821"
N 2.589 42.668" 27.201" 28.884" 68.941" 110. 846 ™
D% N 3.109° 2.129 3.161"° 1. 956 1. 944 1.167
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Table 3 Effects of planting densities and nitrogen rates on the dry matter

accumulation after anthesis of ratoon sorghum

1y IS TR R/ 2/ B XERE B TR/ %
Year Treatment Dry matter accumulation Contribution of dry matter accumulation to grain
(D)
LD 16.04=+3.44 a 58.04+7.04 ¢
MD 16.234+3.17 a 61.094+4.84 b
HD 16.47+2.82 a 67.22+5.73 a
2017
it L (ND
LN 12.9440.83 ¢ 57.114+4.84 ¢
MN 15.97+1.22 b 60.62+6.00 b
HN 19.8340.99 a 68.62+4.03 a
% (D)
LD 19.7244.56 a 61.364+6.83 b
MD 18.3144.43 b 60.73+7.11 b
HD 18.8145.02 ab 65.02+7.65 a
2018
it & CND
LN 14.37+1.35 ¢ 55.92+2.84 ¢
MN 17.78+£1.22 b 59.894+2.78 b
HN 24.704+4.56 a 71.304+2.94 a
Y 89. 340" 0. 140
D 1.565 32.900™
F
N 309. 269 136.491"
Dx* N 1.573 2.167

IR H N LN>MN > HN; 2585 28 /i T4 i 5% iz &
s BRI o8 MN>LN>>HN, 28856 177 T 9 ik
32 O AE A 1) 5 32 5 6ROk ) T TRk %R B it 4
YRR (R 2) . B )5 T 9 0 2R i B L XF
FERL Y BT AR 6 14 B i 280 & 9 389 0 i 4 R (5R 3D,
2018 4FE It 5 AL W T 4 B % iz i w2 R A R
MN>>LN>>HN, H {th 48 b7 B it % 5 ) 25 1 e 3
52017 %K.,

FofuoA 2% B e 280 S 1 28 VR G ik e AR T T
Jo3 % 3 1 AR RL Y DT ERR A S (R 2),
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HH 2 4 AT, R 2 R R o kPR AR e
T N AR B R R 4 B 3 (P<<0. 05) B {2 3 52 1R
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B PR 2R AE AR PR ) 22 S 4 8 35 (P<<0. 01),2018 4
AR TR E M & Y& T 2017 4F,{H 2
AE 1) A5 Ak RS A AL . Pl ot 5 R ) o T 9k
A LD 43 S MD I HD B9 2 4F 7 34 2 Bl i
7074 %0 R 27, 34 Yo 5 BAHE I 2R AE 1) B0 1
HN 3 5 b LN Fl MN [ 2 4F 5 ¥y 8 f & 5
26.34% F114.27% . T ki AF 3 2= FhAE % B 22 1]
WA 2 2 5 (P B bt 2 4 38 i mi 3, HN 43 51
b LN fil MN (% 2 4 F 3 T K & & 9.53% Al
6.53 %0 .y o b %% B Lt 20 AL 09 1S i 3 i, HD
S5l LD i MD 9 2 4 377 6 e 17, 82 % Al
1.49% ,HN 439 Fb LN A1 MN [ 2 485 34 7= 4 5
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Table 4 Effects of planting densities and nitrogen rates on the yield and

yield components of ratoon sorghum

G 3 N g TR/ g Pt/ (kg /667 m)
Year Treatment Ear weight 1 000-grain weight Yield
WD)
LD 27.63+3.28 a 17.0940.95 a 143.704+22.46 b
MD 25.97+3.20 a 16.224+1.27 a 165.13+20.23 a
2017 HD 21.98+2.60 b 16.55+1.11 a 166.96+13.74 a
Jili S HE CND
LN 22.274+2.05 ¢ 15.9640.99 b 139.91£16.19 ¢
MN 25.06+3.54 b 16.41+1.12 b 156.144+13.68 b
HN 28.25+3.14 a 17.484+0.76 a 179.75+11.26 a
R (D)
LD 31.38+4.10 a 18.31£1.02 a 172.72410.50 b
MD 28.80+3.82 b 17.3841.39 a 202.21£28.14 a
2018 HD 24.364+2.79 ¢ 17.73+1.19 a 205.85+21.09 a
it A (ND
LN 25.26+3.38b 17.10£1.06 b 177.84417.11 b
MN 27.49+%4.12 b 17.58+1.20 b 187.95416.90 b
HN 31.8043.77 a 18.7340.87 a 215.00£26.09 a
Y 28.836" 19.123" 160. 665"
P D 44,7407 3.767" 42.299™
N 42,719 11.755™ 66. 960"
D=* N 1. 349 1. 483 2.122

3 3 iR
3.1 MEFENERENSRBENNEN
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TR A B 5 096 0, JE g 5 2 8 N T TR A
JEA) I NI B 8 T i SRR g
3.2 MEFEEMERENBESRTYRREM

Hizp &

Pl % B nl 5% 25 0t R T BB S 4
Bie , 3 TS o = a0 ] I o e EE AR R Bk T
O] R e PR R T S R ORI 28 1 5



50 hOE R R R

2021 4F 55 26 %

TEAR S BE T Bk B T E v R R ORI e B 1
SR AR S AR R T
Jo W R AE T T W) B s R da SRR R R B 5T
Bk R LSS T B R B X AR ST R, 5
BTN P A T B A AR L R AR 0
SSORT - TR AR D /L A 45 R A A o DA T 52 DA 1 1
A PR RE KW A AR R 5 0 I L 2 TR T g A
VS )i

B AN AT S G2 R g R O R
JeA A B TR v T B R AR — Y
W B SRR AR T o SR AR it S e
IO B Y AR AR F WK AR 2
A58 B 1 A= A YT L RURE X A 9 A K BR ) 9 4
Xb B O A 2% . 32 R U I 1
M 2 b s S OIS T L], T LR AR
R il PR R D L R R i LS R R
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IR T AEHTE FR A B 11 i iz R 12 18 Xk R Y
TTRRA RN T L5 T W AR SR e B G R Y
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ol AL 8 o ey B 7 ik 7 R B TR B WA R
FE— 5 Y Bl PN i 3 I A b A R i g
et E AN FES R R L AE 4.5 JT ~T7.5 J1
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PULNTORTAE| BR (E R o A =2 0 N T S S 1 e S
SR P A i S TR 0 T 0 AL T il R 4
Mg, TR 22 5 AN 3. BEE 0, 57w
R 250t 25 484 o FRORGE 50 t 2 L e TR A
5 ISR SR T SR A T R
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1o 5 X SR O i SRR UKL B 100 ke FFRL. 5 A
2.0 kg B 1.3 kg B 3.0 kg™, fH [ i i3 B 1t 3% o5
HATHE AN TR ) RAF 9 3 b AR
BT RE . ARE B R A R R E IR AW
UL AT LA it s A e 24 A L T AR 7 52 B rp
FRMAE L EFWE AL FEE R E RS,
iR 4 A SR O B S R A G R 2R A
BRI T 7 B RGeS RE 8 At E v SR Y A K
{EUAE 60 ok o AT AR 22 7 A R O R AR DT AR
FEHR AR g e R R TR R A i 2 AT
AR B4 38 g 3 n, e W] 32 F= it A 120~ 225 kg/hm?

A T B A A o B B A 7

BAAKES TREER.
4 #® g

= 7 oA 2 R it SR A X g B A )RR A
A R E S B R R R A R S Y AR ) A
PR W B AR R i (H B 52 v f AR 7 L B AU £
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