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Effect of nitrogen and density interaction on autumn
sesame ( Sesamum indicum L. ) grown in upland red soil
WANG Rui - ging, XIAO Yun - ping, LYU Feng — juan, WEI Lin —gen " ,
YUAN Zhan - qi, LIU Ren - gen, LIN Hong — xin
(Soil Fertilizer and Resources Environment Institute, Jiangxi Academy of Agricultural Sciences, Key Laboratory of
Crop Ecophysiology and Farming System for the Middle and Lower Reaches of the Yangtze River, Ministry of

Agriculture , National Engineering Technology Research Center for Red Soil Improvement, Nanchang 330200, China)
Abstract ; To improve autumn sesame yield, quality and nitrogen use efficiency on upland red soil, field trails
were carried out to study the effects of nitrogen and plant density on autumn sesame. Sesame cultivar Ganzhi 5 was
used under 3 density (D, 2.25 x10°, D, 3.00 x10°, D, 3.75 x 10° plants per hectare) and 4 nitrogen levels (N,
0, N,52.5, N, 105.0, N, 157.5 kg per hectare) at Dongxiang and Jinxian counties of Jiangxi Province in 2014
and 2015 respectively. Results indicated that yield of D, and D, were increased by 49.82% and 76.53% ( com-
pared to N;) under N, in 2014 and 2015 respectively. Yield of D, was significantly increased by 18.44% (com-
pared to D, ) in 2014, but was significantly reduced by 12.35% ( compared to D, ) in 2015. As nitrogen fertilizer
usage increased, sesame oil content increased first, then decreased; protein content increased, and sesamin content
reduced significantly by 17. 8% —20.0% . As density increased, sesame capsule number per plant and 1000 —
seed weight reduced. Nitrogen agronomy efficiency and partial factor productivity efficiency maintained at 3.29 —

4.84 and 9.89 —11.17 kg/kg under N, treatment. In conclusion, D, was optimum in Jinxian, D, was optimum in
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Dongxiang ,and N, was optimum to all upland red soil.

Key words :sesame ( Sesamum indicum L. ) ; nitrogen; density; yield; quality
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Table 1 Effect of interaction of nitrogen and density on sesame yield/ ( kg/hm’)

S Treatment Ny -0 N, -52.5 N, -105.0 N, -157.5 Sl Means
D, -22.5 575.40 689.20 947. 60 1 059.30 817.88bA
4% 2014 D, -30.0 742.40 869.20 1 056.70 1 130. 40 949. 68abA
Dongxiang,2014 D, -37.5 761.00 997.90 1110.20 1 005. 60 968. 68aA
SEHIE Means 692.93¢C 852. 10bBC 1 038.17aAB 1 065.10aA
D, -22.5 709.25 1106.35 1179.79 1297.95 1073.33aA
HEWE 2015 D, -30.0 673.53 885.99 1195.63 1128.34 970. 87abA
Jinxian ,2015 D, -37.5 611.18 966. 67 1 144.54 1 039.40 940.45bA
SEHE Means 664. 65¢C 986. 34bB 1 173.32aA 1 155.23aAB

HEZR Probability( Pr>F)

% % ,2014 Dongxiang, 2014

3% ,2015 Jinxian, 2015

D ns
N * %
DxN ns

*

k3

ns

D, —22.5:22.5 Ji#k/hm?;D, —30.0:30.0 J7#k/hm? ;D; —37.5.37.5 Ji#k/hm® . Ny : A& AN, ZIE A& 52. Skg/hm? N,  EAEH
#1105 Okg/hm? ; Ny EUE I i 157. Thg/hm? o [R5 SR 55008 5 AR Rl NG FRERKS TR %R 92 535 0. 05 H10.01 BEAKF, T

Note:D, =22.5:2.25 x 10° plants per hectare; D, —=30.0:3.00 x 10° plants per hectare; Dy —=37.5:3.75 x 10° plants per hectare. N :no nitro-
gen; N, :52. Skg/hm? nitrogen; N, :105. Okg/hm? nitrogen; Ny ; 157. Skg/hm? nitrogen. Values followed by different lowercase letters and capital letters
are significantly different among treatments at 0. 05 and 0. 01 levels respectively. Same as below
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Table 2 Effect of interaction of nitrogen and density on sesame yield components

e Niﬁ%fﬁ%%l((( 4‘(1‘5}?) ﬁﬁ'ﬂmﬁl/( *i/ﬁﬁ) %ﬂﬁ/g
Troatment o. of capsules per plant No. of seeds per capsule 1 000 — seed weight/g
% ,2014 B ,2015 %% ,2014 % ,2015 %% ,2014 % ,2015
D, 33.2aA 38.63aA 58.28aA 73.68aA 2.99aA 3.02aA
D, 30. 68abA 38.36aA 56.32aA 72.88aA 2.91abA 3.02aA
D; 27.5bA 35.67aA 52.29aA 70.52aA 2.90bA 3.00aA
Ny 26.27c¢B 28.66bB 50.71bA 70.82aA 2.91aA 3.03aA
N, 28.81bcAB 37.88aA 51.57bA 72.28aA 2.93aA 2.98aA
N, 31.17abAB 41.2aA 59.21abA 72.71aA 2.96aA 2.97aA
N 35.05aA 42.47aA 61.02aA 73.61laA 2.94aA 3.06aA
Mg Probability( Pr>F)
D ns ns ns ns ns ns
N * * ok * ns ns ns
DxN ns ns ns # ok ns ns

TE: o, o ns RIS R EMOKE MR FKE TR

# % and ns indicated significant treatment effects at P<0.05, P<0.01 and not significant respectively

Note; * ,
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Table 3 Effect of interaction of nitrogen and density on sesame quality

st il E/% Oil content EH i/ % Protein content P REZE/ (mg/100g) Sesamin  ZJHRALE/(mg/100g) Sesamolin
Treatment 7K % 2014 W% ,2015 %% ,2014 Wt ,2015 %% ,2014 Wt ,2015 %% ,2014 % ,2015
D, 50.26aA 55.19aA 23.58aA 20.21aA 227.43aA 212.57abA 154.62aA 159.63aA
D, 51.12aA 54.86aA 23.35aA 20.18aA 205.46aA 203.59bA 136. 00bA 156.49aA
D, 50.80aA 53.97bB 23.40aA 20.12aA 223.29aA 241.34aA 151.95abA 176. 12aA
No 50.66bAB 55.21abA 23.27abAB 18.98dC 230. 19aA 255.66aA 149.88aA 169.45aA
N, 51.98aA 55.53aA 22.70bB 19.50¢C 234.89aA 210.07bA 151.13aA 155.15aA
N, 50.38bAB 54.72bA 23.84aA 20.29bB 204.52aA 204.51bA 137.78aA 162.89aA
N, 49.88hB 53.23¢B 23.97aA 21.90aA 205.31aA 206.42bA 151.29aA 168.82aA
>R Probability ( Pr>F)
D ns ® ok ns ns ns ns ns ns
N E EE ] * ns * ns ns
DxN * * ns ns ns ns ns ns
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Note ; Different lowercase letters upon rectangle in the same group are significantly different among treatments at 0. 05 level
1 RIESEEEEX 2014 F(F 2 ) 2015 F (#T) HERBERFFRAER(A) FREF(B) BIRMm
Fig.1 Effect of interaction of nitrogen and density on N agronomy efficiency
(A) and partial productivity efficiency (B) of sesame in 2014 ( Dongxiang) and 2015 ( Jinxian)

3 Wik 4R

3.1 AEEHMERTEMAGBEREZIREY

NaRA 2

TEAMESE Bl ZE B3 n , 228 i K
RSB A R A, A R AR FE (N b U
LN, ) AT s/ 4 W P2 A /N 13X 58 A A 4T P
BRI . HLAT Al I AR 2 R RN A AL
SRR S T, B N ISR R SRR,
SEA T T IR A iz, G830 R A ; 24
RE MR FE LI A= RIE S f2 i
AHTF 2R K L B PRI R, #E e T 2955
TR 2%, T HAE A S5 1 RE 08 el st A 1A G RE RN 38 XU A%
S UG HUE A I LR BT B RR 5 Y
RACAL R B 1), 23 S8 R AR BRI, 5
Fr AL AR e W 7 S 00 A B A K A2 B B, S 85
IR, A B2 B 5 R . NIk, R0 A 21
Jit FH RS A1 A ) A KO B v 7 (HR 3o it 4R
s /Dt AR it A2 B AR 0 AR A I R AR S AR T A
TR . AT P IS B U R 105, Okg/
hm® (N,) , PRI (N, ) F1%8 11 (N,) #0G i
RN, B SRR BRI T2 R ERAR A, X
BEWPRECR TR BRI (R 1) .

AT LSRG ik T S e — B (R AR
Farp F5 4 A5 T 2 I B BK 2 RR S
BRI (120. 0 ~ 133. 9kg/hm* ) , 45 ABFFEM
IR 22 S AR T A CE AT S Rl 7E £

BN Iy 5 v A KR A b AR B A AR A Y R
FETELTIBE S M b, R R BN 30 Rk
SRSy HR s, HERAROK AR IEERE2E) o (HRA Y SR A
AIRE S 2R AN AR A H R A A . [FE,
AR e AT I8 7 ~ 10d, f s 7~ 2 AIG 380kg/
hm® (B 75 4 N G5 5 ) | T 2R 7 400 4 0 7
A R TR =W, B, 6 KE,
105. Okg/hm® J&-£T 398 52 Hiu Bk 2 Bk 1) ‘B 808 T 4t
o7y 2 S A v R Rk
3.2 JEEMUMERMEZENEEZRMEE
VEY M 568 2 00566 W o A 7 R T 1R R 1 57
SRR A B 7 TR R S bR L A B Y
AR RS VA 4 Ak 75 R 568 2 5 440, T EL RE 0% D 1R e
MMEGHHRMR R A RUGERE P IR T G A
ISR R T R4 . BRI
MRNEAAE R W3S BAER, AR % R4 FiaE
RIEHI A —E 25 o AWFSE TR 25 B2 R 2 PR
PR IR AR B (D)) 5% B (D) 18
PREARTED 25 5 (HUR 2 AR A 7 i B0 AR A R
WIGFAR R (R 1) o X ] B S AU BB T 1) %% B
BEAL,D, AGE SRR R EOE B
WEE. 2014 AEAR 2 AN 2015 AEERE R T ~9 H WY
SRR ER, BRI A7 A EENRN
201mm 7R & BRI T 49. 6mm, (i i H W i)
PRI . AR 8 A R E A
FH,9 H A kB S R 119. Smm, K S 550K
34. Tmm, SR AR & B0 V34 5 e AR A3 1. SC A



E3 A RIel B AR F AR E R R 507

W EEH 2.5C H L, o] DUE W30 B 2R
W7 A Ea)) ZqE i 2= i (9 A B )
WK FEdl ELIR RS B, MR R AR EE T aF
F, e BN A T REARSS H G 3, B0 &S
TR%EME., R B2MRAERKRIT AP THA])
7K AED i AL I 2 i A s Al 2 sl TR R
LR R B SS , S0 T B L Y N Bk R
SR AR A = S H P RS2 i 5 55
WS EHAE TS 2 6d, 76 2 JfR 7 i FE AL 115
BUT AL s B TS B A MBS, I
H 2 NS % 4 /N 2 OIS 46 -t e BT, 5 32 %)
72 B9 TP SRR B B 1) 2 N A7 A A B [B] 22 57, A
TR = B i PR A AR A 2 B E W A KA A 22
S BRAERAE A 1 & IR R BUIE S50 T S ) 9%
JRE K LA R A P 7 S M AN — B, X AR
IS REE AR T R4 S R, R, EEAM AT
1) FE e, PI RETT 2275 I8 DX I A ARk R 3
L8, VAR AL AP AR & B R i DXl o 43 2%
JE A 37.5 Jitk/hm® i R e B e R 1K sk 4%
22.5 Jitk/hm’ . F T HE A R S i A I R

AR EUIE BB 5 N 52. Skeg/hm®  HAE Ky
N, KB 50% 6 FE AT REA Sl K. N, 5 N, i~
HEHZ BA B 25, B8 22l 186kg/
hm? 7247, 76 N, JE6f E & 24080 20% ~30% )
FNEHI & W EE 5% EAE, &R e IR
1R 2 RR ™ o TR R 3 281 4 v R0 ) P o3 s 2
B ARSI R A H B, RS S W R
] o AI A d Rl o2 5 5 (AR BAE Y
W), B e— A H A IE B AT S5 5 i Fh R A0 S b, HL R
Hyp= i e, a8ERH F ik 3 A g it 1
EC RSP E AR 11 SEE 14 5 (R
FF =48 DURR) e AT A BRI = ], A E
P S TR AR T, BE A 38 I 4 v R 2 Rk #
ZRE R B, 358 2 R = R T R A
BERRe S, WER S e i — IR AT .
33 REAERYMEZRSHENERRESEN

KERETF

RSS2 e Y R P F A 5 vl o R B 1 o o
(B &, (B [/ 4202 O ) A 9 S [ 4
A RPN R ISERIR TR R
L5 R IR ANE H 3 & wh 0w A
SRRSOk R BE R AU B84 (0,40
1 80kg/hm® ) il &% 45 1T, {H R A B 5 AR
A A8 T U IR 7 i 5 AR R 0 S

JE I 25 RARA— L, AT RES RIE B B U e
(B B/ INARA G, A AT AE - a6 el SRk
AP SEARRIEA G, A5 ROZ T R 22 i A 2 DI B
/INEYREHR E B 2 A RS AL PR , DT P 5 ik
R UL IR A S A G AR R, 5 il R AR
55— T B b TR s, — LA R B
MR T R RO R, iR 2 A
JRARBRIF A S T UL e A T, 7 224 5 M
Ao it 59 it S5 5 T A T IR AT

FAE X3 H 5 B R IR 58 S s AR
RO B — B, KA B AR R A
BRI A 27 T3 AR 0 22 R it i ) B S B
F A 2015 4F Dy (19 85 Jih R 2 AR T A 2
AN, TR 8 X R (R MRRAT AR R, PR
2 ARSI I B A AT RE -5 A K 24 11 TS R R
SFRMRERA K P, RIS % X 28R dh Y
SO JEAF AR R, IO UM P X 55 i 4 1 2 9 o
BRI

4 i

ST 48 5L b2 R i T 2R A i 18 2 BB 4
BN R, YR F) N,y KV BT /NI
B, I A A B 2 U P A A B S
JE B A e, T 1T e 2 B B 7 R T 394
IR 25 R 2 A R BT hy 6 25 Ve P 1
AT, SN0 %) 25 R AR T B S . F
L2 3 X K2 B 1 6 o ) A1 A2 X 4
] 114 2 S5, T X 258 R ot SR 4 S M5 /N o TR G, B 7
it ST B IR 3R R B 5 18, £ R AT L)
WAL i 105kg/hm? | BFF Y 5 A gk 5 B K%
P 1 DX IR RN A 5 B R 2. 25 x 10° #f/hm®, 7R
S B KR #E 3. 75 x 10° R/hm’ | REAE 14
gl PNy WO OIS RO

SZ

(1] 9l AR3EHE, e H 5, 45, YLV 2Rl 3R Bl
HE LR SR AP [T]. IRl ,2010,
22(9):10 - 15.

(2] e NRAEMEE RS R, P ES %M. b
IR E ST L. 2016.

[3] WHEGIR. RS E M. dbnt . R E ST
AL, 2016.

(4] DXCE, 2F, w55, 2 BR80T 09 200
WFFE[ 0] HEE 3 5 IR 24, 2013,19(3) : 644 —
649.

(5] 2% WA3CF, R DR, 5. ORI 2B R X 20 05k



508

P E R R AR

2017,39(4)

(6]

(7]

(8]

(9]

(10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

AR )] TLPE AR 244R ,2007,19(4) 1117 - 118.
A 0T, P, I A S [ ZRUIE FH A 0 k% R
JBREEE 8 ST AR Ko RN [T ], Ek
1% ,2015,31(18) :69 - 73.
Ew, I B, EAGE, S 2RISR (M ] &
HE - ZE OB A HOAR it ,2005. 100.
I, XN =, RS, AR A [ i e 28 T o 2R
CEZT SR N F MR ()] E AR
#%,2012,28(21) ;155 - 158.
IRSEIE , 5K 2 852 3 56 0 F1 8 88 TR0 S v ) AR
FARDFFELI] AL 242, 1999(2) :25 - 29.
ARHIS WA ARAROK, AR RUIE it P B AR X 2R
FRor AR A BTSR[] WA RO R
2012,51(3) :469 —472.
Ju X T, Xing G X, Chen X P, et al. Reducing environ-
mental risk by improving N management in intensive
Chinese agricultural systems [ J ]. PNAS, 2009, 106
3 041 -3 046.
KT, AR, o 2 ZRRAR L IE & Ui T &
HECHWFTE [T R Al R, 1989, (12) :6 - 9.
ARepie BT AN AR A TR R R RUIE ke
KA A T R FE A R ()], L,
2015,47(1) .20 - 25.
XU <55 K 35 b, R85 B X A () 26 284 it Fh oK RS T 25
AR 5 HE R BT 5 52 e [ D ] 80RO IR K 27,
2010.
TRIRIL, 5K bR AR I, 45 TR B2 -5 /U e )
XA /NS R R TR AR [ ] AR Al Ry
4% ,2010,29(1) ;9 - 13.
Wiits & 00 W 5040, 5. FUIL 5 oA B2 AR X
7™ UK R AR EE M S i i [T ] P E R S
AERL2#4R ,2014,20(6) 1 319 -1 328.
A I, AR A I, S 2 PR U P 2
i & VRN AT AN R ESRTE SR (/o
2013,35(2) :179 - 184.
UITH MG, BETSE, B R, AR S RUIL R A ) 2B

[19]

[20]

(21]

(22]

(23]

[24]

(25]

[26]

[27]

TR 2 /N A T S R AR B2 [T ] Al
Y& R 5 Rk ,2011,17(4) 823 - 830.

WREESS 9/ AP PE, &5 AL 3 B 15 UL iz 55 4
HEE 1T PR U FE R R [T ],
IKFERFF,2015,29(6) :628 - 636.

SR, By 5E, BBE T, A5 it U X R 1L S e
AR 7 b B KBS R s (1] ]
Al K224 ,2014,32(3) 2260 —264,282.
RRARTR , A 4 e, 72 1. OIS H 5 2L 00 B A 5 i
S PR B me [ ], 5t M ROk B2, 2011, 39
(12) .59 -63.

% B, TR, O, AR RUIEHE R RO
SIRPERR ARG ], ER S ER,
2013,29(30) :105 - 111.

Malik M A ,Saleem M F,Chenema M A et al. Influence
of different nitrogen levels on productivity of sesame
(Sesamum indicum L. ) under varying planting patterns
[J]. International Journal of Agriculture and Biology,
2003,5(4) :490 -492.

Tiwari K P, Namdeo K N. Response of sesame ( Sesa-
mum indicum) to planting geometry and nitrogen[ J].
Indian Journal of Agronomy,1997,42(2) :365 —-369.
Nagavani A V,Sumathi V,Chandrika V,et al. Effect of
nitrogen and sulphur on yield and oil content of sesame
( Sesamum indicum L.) [ J]. Journal of Oilseeds Re-
search,2001,18(1) .73 - 74.

Sarkar A ,Sarkar S,Zaman A. Effect of irrigation and ni-
trogen levels on oil content, oil and seed yield of sum-

mer sesame in new alluvial zone of West Bengal[ J]. En-
vironment and Ecology,2010,28(2) :806 —808.
TR , B 188, BUMRAR , 55, AN R RE 00 5 2 B XV
FRZERR P S R B 2 [ ] VPG AR 274, 2015,
27(4):12 - 14.

(DTG Fr 2



