MEYE IR S ARREFR 2016, 22(5): 1393-1401 doi: 10.11674/zwyf.15421
Journal of Plant Nutrition and Fertilizer http://www.plantnutrifert.org

3 ELRUE AT R N i RS OR A1

FER ML, FHR, R
(1 PHILA MBI K22 AR S8R TR B, BRI 7121005 2 PUALARMPBIE KoK L ARAFEFFT AT,
BePitg e 7121005 3 BRPTRMEE RKFABEPUA™ i THEARMGEBE, BEVGPI4 710021;
4 THEIBMERIZEE T RIVAZE, THEER 751500 )

E: [ BW ] it H AN R AR RN 7 5 = 0 S B 2 — . R ER e, EA TR
PRt FH AU X 2 RERD 7 e B A B s, DU F b A AR e A e ikl . [ ek ] K58
T 2013~2015 347, VAFPRL 2 S2EE [Leymus chinensis (Trin.) Tzvel ‘Zhongke No.2’] N#1Rl, & 5 AN
EKFE, A N 0. 60, 120, 180, 240 kg/hm®, AAETER I (4 A LAy fifpFoedus (7 A Fh) A,
WIASBT ARt 172, FFF TS A e f = m A= m R o [ G55 ] AU AR B b 7= i R i
Fo BHAERAEBRAER, SERAh T RRAERN . 2013 AFEFN 2014 AR 7 5 B it R i St S R IS AR A
#2013 4Fjt FHAUE 104.9 kg/hm® A28 = B, 0 395.2 kg/hm?®, (HAUEXTFDF =R B3, 2014 4F
it FEUIE 173.5 kg/hm® B P fe i, W 857.8 kg/hm?, B8Nt U0 35 19 0 56.0% . 2015 4FFh— 7 12t i fe 20t 444
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Abstract: [ Objectives ] The application of nitrogen fertilizer is one of the key measures to increase seed yield
of Gramineous forage. In this study, a field experiment was conducted in artificial Leymus chinensis (Trin.) Tzvel

grassland to understand the effects of nitrogen fertilizer on seed yield and its components, and to provide
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theoretical and practical basis for management of artificial Leymus chinensis (Trin.) Tzvel grassland.

[ Methods ] The experiment was conducted from 2013 to 2015 with Leymus chinensis (Trin.) Tzvel ‘Zhongke
No.2’ as materials. The experiment included five nitrogen level treatments (N 0, 60, 120, 180, 240 kg/hm?) with
three randomized blocks. In each treatment, half of N fertilizer was applied at green stage (late March) and half at
harvest stage (late July). Seed yield and yield components were measured at harvest stage. [ Results ] The
experimental years and N fertilizer had significant effects on seed yield. The yield increased gradually with
experimental years. However, the seed yield was initially increased and then decreased in 2013 and 2014. In 2013,
the optimal N rate was 104.9 kg/hm” with a highest seed yield of 395.2 kg/hm’, but the yield was not significantly
affected by N fertilizers. In 2014, the optimal N rate was 173.5 kg/hm® with a highest seed yield of 857.8 kg/hm’,
which was 56% higher than control treatment. In 2015, seed yield increased with N rate, with the highest yield of
1865 kg/hm” at N rate of 180 kg/hm®, which was 206.6% higher than control treatment. The results of path
analysis indicated that seed yield was significantly correlated with spike number (» = 0.883, P < 0.01). Spike
number had largest direct path coefficient to seed yield (0.717) among all the variables, while tiller number had
the highest indirect effect on seed yield through spike number, indicating that spike number contributes most to
seed yield. Spike number was not affected by N treatmetn in 2013, but had similar responding pattern to N
treatment to seed yiled in 2014 and 2015. The spike number increased significantly in 2014 and 2015 by
consecutive application of N fertilizer among the three years. Furthermore, the application of N fertilizer
significantly increased spike length, florets/spikelet, grain number/spike and seed setting rate, but did not affected
1000-seed weight and spikelet/spike. [ Conclusions ] The optimal amount of N fertilizer for seed yield was
104.9-180.0 kg/hm” and increased with planting year increasing (104.9 kg/hm” in 2013 and 180.0 kg/hm’ in 2014
and 2015). The spike number was the key factor influencing yield, which was not affected by N fertilizer
application of current year, but was influenced by the precipitation from August to October and the amount of N
fertilizer after mature stage in the previous year. The negative direct coefficient for spike number to spike length,
1000-seed weight and florets/spikelet could be offset by adding N fertilizer.

Key words: Leymus chinensis (Trin.) Tzvel; spike number; nitrogen application rate; seed yield
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i 8.3°C, FXTFEW 150 d; ZARFH[FKE 296.4
mm, FEEPTE7~9 A, FHHEEEL 2867.9 h,
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0. 60, 120, 180, 240 kg/hm>, Z3%ILL N,. N,
N,. Ny N, &R, HHXAIENIRER (% N 46%). /b
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BLEEEL 34 1 mx 1 m FEJE0XIH],  FHARKT R
. RE, AN AR T (kg/hm?),
1.4.2 Fpf 7= b i Pl e B AR 2R FR o8 2
i, 7E4/NXFEALIER 3 4~ 0.5 m x 0.5 m (IEEDT,
R S5 000 5 2 ) o BE AR S R AR AR I B, 1T
MBER fERNEET BEDLZERL 10 A~ B A 10 4
ANEER, TERRK . NVEBURE . ANMES/INVER L 250k
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P i, N 395.2 kg/hm?, (HAUIE XS 2 fh 17
AN, AR 25 AR A W E K. 2014
RN A 173.5 kg/hm? B = e, A 857.8
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1 2012 £ 1 B~2015 & 9 A A FHKBEMEKE
Fig. 1 Monthly air temperature and precipitation of the experimental site from January 2012 to September 2015

B2 TRTAEKFEFEMFE
Fig. 2 Seed yield of Leymus chinensis (Trin.) Tzvel under
different nitrogen rate
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Bl AR BR A SE G, B TR AR S R 43 BE RO
AREOZETHI N, 2015 4E53BERIM I 2014 4R
2013 4ERY 1.28 F1 3.75 4% (&1 3A), FlEEECN) 5351 2
2.47 A1 7.53 f% (B 3B). 5 2013 4FAH L, HlifERAE

2014 FFEHEINFHASBIE,, AE 2015 4F BRI, iR
ik 87.4%. “FRLATEERRH A i UL N SR BT
P, 3 AERR AT BEROY LR AU i 240 kg/hm? B,
AT AU BTN 51.2% . 75.6% . 62.0%., 2013
AEF1 2014 AERIAEE/m? [l it S 0 1S I SeHE s
Wb, {H 2013 AE 22 AN, LA EEEUR 52 2445
it FHRNE A 520 5 2014 4F it & i 180 kg/hm? Fif fi
BOREIIRAK, A EE W& 1N 25.4%; 2015 4F
2 R A R o it SR Y ORI TR, it
A 240 kg/hm? BHMBEEGR K, BN AN m
166.9%. 2013 4FF1 2014 4Fjifi F AU F A% AR {b
TEIEITE 13.8%~31.3% Z 0], ¥LTFAMEM; 2015
AT I I it P 5 A 34 n il AR e 1 RS )N, i
FE 120 kg/hm? B 3K KR 54.46%, AN AE .
EHIN 69.71% (1€ 3C), i Ui FNAR B A% =300 LA S
2 H AR X RS BEE . SR EIOR e A o2 5 i A
F(P<0.05, % 1), JUHIZFEPRIZIENE R,
BB RKAFRE R, FRERKETERER, 5

*x1 [EEMEFREMHFEENSEXDFERESH

Table 1 Seed yields and their component variance among nitrogen treatments and among the years

. . N EE EEN INEBURE NER/NE HE Ry ) TRiE i

T S S S MREURE - MERONE - BB g gy TRE
. . Earing rate Spike length  Spikelets Florets Grain No. .~ 1000-seed weight  Yield

Variation Tillers  Ear No. . . . Seed setting )

(%) (cm) /spike /spikelet Per spike (2) (kg/hm”)

AR 63.8347 373.679"  3.197 12.285™ 0.510 12.598" 10.798" 3.830 1.410 25.573"

N rate (N)

GRUN 275.068"" 662.269” 70.803"  75.748" 0.521 8.911" 0.750 1.854 3.027 213.162"

Year (Y)

Y xN 74341 418271 12.837" 3.178 0.774 1.996 0.249 1.538 0.434 13.615”

: (Note) : 23R 2013~2015 4EH9%E Analysis based on the data from 2013 to 2015; *. ** FI/RTE 0.05, 0.01 /K42 Indicate

significant difference at the 0.05 and 0.01 levels.
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0.05)(F 1). & il FH UL AT ARG I =25/ s gk (&
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2014 4ETCHA R ARML, TWTE 2015 4EHA SEREAR, ik
12.6%. H47it AN A R T/NMEE G, 2013 4EF0
2014 4F it AU 60 kg/hm? /INEEUE i B2 A
W WA 120, 180 F1 240 kg/hm® & Z 341/
R, 2015 4E5 P AN 240 kg/hm? I /NERUR &5
X BRALEE (1] 3F). il 260 i AN AR B 11 B R0 6 /N
BoE itk B (P<0.05, % 1),

Bl i A IG N, SRS SRR e N B
Rk s, (0 2014 45 Rt 0 ) 22 5 R B 2,
2013 4Fjifi % 120 kg/hm?® B &5 SER 8 R 2, AR
HEHE AN 37.5%, 2015 4% 180 kg/hm?> 45 Sk 4
®Z, WiEN 25.6% (K 3G), 2013 4F AL G0 45 50
IR A BT AR Ak . 2014 4[] it 20 i 1)
SRR, 2015 AR, SR Bt A N St
HANE Y, MR 120 kg/hm?® P45 SRR, BN
Jite BT 20.9% (& 3H). it 2808 Y 38 8500 X 45 5%
KBS REFN LS SRR 10 25, (HARERR By TR0 S H 5
Jiti SR At 14 38 EAE FH OGS 235 SIOREBIOR 25 512 3858 i 35 ik
F (&R D MHEEA R T TR I, 2014 4F
Fil 7 TR H = T 2013 4R A1 2015 48 (18 31), {HEA
S FNAR R 1) 32 850 A B 58 H AR FH G 2 5T b 8 5 1
ARE EE 1),

B3 FEREKFETFEEMT~EWRET
Fig. 3 Seed yield components of Leymus chinensis (Trin.) Tzvel under different nitrogen rates
[ (Note) : 7t bR FRERRAL B 22 5 AE0.05 /K F- . 3

Different letters above the bars represent significant difference among different treatments at 0.05 level.]



1398 MY 550k R 2 %

24 MFEES5FHRETFREXRMES RS
BT

b= i 5 R S A 3 IE AR SG (r = 0.883™,
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(0.717), @i HAB K 7= W BHRE RN, Ui
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(P <0.01), BRI F7" 5 1) B AR AR /N, 6]
P 32 Bl o 73 BE KON B K™ A 1 SR A
DU RER 5 7p BER . SRR S A0 2 35 T O . /MR
RS TP B A RN, RIBFRZEKF;
/NN b 3 7 i 4 A R I e A 2
AN T AN 58 5 0 s e e A R AL N B A 8
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<0.01), BRI BEERUIE IRATF R 2B B A Y Bl
b= 7 i NG SORLECE A i 35 IE ARG (P < 0.01), H
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Table 2 The correlation among yield components and other related characters

[Xl-F Factor X, X, X, X, X X X, Y
X, 1
X, 0.820" 1
X, 0.533" 0.154 1
X, -0.101 —0.382 0.117 1
Xs -0.703" -0.709" -0.211 0.087 1
X, —0.037 0.082 0.102 —0.102 0.081 1
X, -0.207 —0.426 0.263 0.203 0.502" 0.254 1
Y 0.866" 0.883" 0.462" -0.292 —0.629" 0.162 —0.258 1

1 (Note) : X —4BEH Tillers; X,—JlAH%Y Heading number; X, —%4592K80/# Grain number/spike; X,—THiE 1000-seed weight;
XK Spike length; X—/M#EEU/RE Spikelet/spike; X,—/INEEL//INH Florets/spikelet; Y—FF %t Seed yield. 15 R % 1T Pearson XL
FEAG 015 Correlation coefficients calculated by the Pearson two-tailed test; 237K 2013~2015 4E0%HE Analysis based on the data from

2013 t0 2015; ~H1 7 43 BIZRARAE 0.05 1 0.01 K- 5B A Indicate significant correlation at the 0.05 and 0.01 levels, respectively.
®3 MFEEMRETHEESN
Table 3 Path coefficient analysis of seed yield components

* HEAE [A]#2 0 Indirect effect
Factor " Direct effect  x _,y X,—Y X—Y X, =Y X, Y X —Y X,—Y &
X, 0.866 0.177 0.588 0.150 0.002 —0.058 —0.003 0.010 0.689
X, 0.883 0.717 0.145 0.043 0.008 —0.058 0.007 0.020 0.166
0.462 0.281 0.094 0.110 —0.003 —0.017 0.009 —0.013 0.181
X, -0.292 —0.022 —0.018 -0.274 0.033 0.007 —0.009 —0.010 -0.270
X —0.629 0.082 —0.124 —0.508 —0.059 —0.002 0.007 —0.024 -0.711
X 0.163 0.085 —-0.007 0.059 0.029 0.002 0.007 -0.012 0.078
X, —0.258 —0.048 —0.037 —0.305 0.074 —0.004 0.041 0.022 -0.210

7E (Note) : X —BEHL Tillers; X,—Ilf#%L Heading number; X, —&532K #0/# Grain number/spike; X,— T8 1000-seed weight;
X,—FEK Spike length; X—/NEEURE Spikelet/spike; X,—/NEE//NE Florets/spikelet; Y—FF =& Seed yield. {48 REE & 2 e mIH )
745 Path coefficient calculated by multiple linear regression; 472K 2013~2015 4EA9%#E Analysis based on the data from 2013 to 2015.
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