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 E: UZEEZ R (Lolium multiflorum L)AbPkL, & 3 Rl FhiE 18, 24, 30 kg/hm? (433112 S1. S2. S3)
12 Rt AL 780, 960 kg/hm? (43514 F1. F2), 3k 6 M4bBE(SIFL, SIF2, S2F1, S2F2. S3F1. S3F2), iRFA
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TR R (P<0.05); FhELS, FIrA AbFE -0 pH I R0k & B35 3 5 TR AT A (P<0.05), S3F2 Ab#+
AR MARBE S RE, 29k 2.31 g/kg. 67.61 mg/kg, HCRPEERTSHIE 12.68%(P>0.05)F1 148.11%(P<0.05);
S3F2 AH T AR /KRS bR =t . SR BRI . Rk SRR Tk BT 38 B T A A Y (P<0.05) s S VEKTE
P 37 TR AR (S 25 (P<0.05), 17 i1k ARt FIES £k P9 A8 A% T /K AR P R I S B3 (P>0.05) o 7 L FInids
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Effects of sowing rates and fertilizing amounts on the productions of
winter ryegrass and post-cropping rice in west Hunan

CAO Mengyan!, XIANG Yao!, HE Hongbin!, ZHANG Chuting!, SONG Yu?,
JIN Cheng', HE Chuntao®, LI Junnian?, XIN Guorong

(1.School of Agriculture, Sun Yat-sen University, Shenzhen, Guangdong 518107, China; 2.College of Biology and
Environmental Sciences, Jishou University, Jishou, Hunan 416000, China)

Abstract: Lolium multiflorum L. was selected as the material to investigate the effect of different planting methods
including sowing and fertilizing on the productions of winter ryegrass and post-cropping rice in west Hunan. Three
sowing rates, S1, S2, S3(18, 24, 30 kg/hm?, respectively) and two fertilizing amounts, F1, F2(780, 960 kg/hm?,
respectively) were set-up, a total of 6 treatments(S1F1, S1F2, S2F1, S2F2, S3F1, S3F2). The results showed that the fresh
weight of ryegrass in S3F2 was the highest(68 300 kg/hm?), and 31.09% higher than that in S1F1(P<0.05). The results of
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two-way anova showed that the interaction effect of sowing and fertilizing amount had significant effects on the dry
weight and the total crude protein, crude fiber, calcium and phosphorus content per unit area of ryegrass(P<0.05). Sowing
rate had significant effects on fresh weight, dry weight and total crude fiber, calcium and phosphorus content per unit
area(P<0.05). The results of soil nutrient content after winter ryegrass showed that the soil pH and available P in all
treatments were significantly higher than those before winter ryegrass(P<0.05). The contents of total N and available P in
S3F2 were the highest(2.31 g/kg and 67.61 mg/kg), which were 12.68%(P>0.05) and 148.11%(P<0.05) higher than those
before winter ryegrass. The actual yield, total grain of strain, solid grain of strain and 1000-grain weight of rice in S3F2
were significantly higher than other treatments(P<0.05). The yield of post-cropping rice was only significantly affected
by the sowing rate of ryegrass(P<0.05), the interaction effect of sowing rate and fertilizing amount on rice yield was not
significant(P>0.05). In conclusion, under planting conditions of 30 kg/hm? sowing rates and 960 kg/hm? fertilizing
amounts, the ryegrass had the best fertilizer effect and could promote the yield of the post-cropping rice. The optimal
condition is recommend to apply and promote in west Hunan.

Keywords: ryegrass; rice; sowing rate; fertilizing amount; interaction effect ; soil physicochemical properties; yield

Z AL B E (Lolium multiflorum L.)J& T ARAF}
BERE, S ARAPHCE ) — AL B e
20 {22 90 A, IR IFFIF AL R
KA B HASVE RS (IRR), FHAEE RS A1V e B [X
RIS o 0B R AT LAGE i e 5 A XA
ZE PO R e ()8, 8 nTE E
BBy, oot IR M RER S, A BTG
D7 AE A AE P2 RE 1238, WP PR AR X,
HORW TA SRR, RE2—4E Hfp—K
i, AR BTIIR 2% ™, AR PRE, R PY
A XTI IRR RGOS H AN R BUZ ] 1T
1y, B H AR G5 B R R

AW LA ZAC R RO S, BB 3 Pk
R 2 Pl &, M PR Sy et s B A&
PG IR BT, IEXS SRR AR T % il
PRITAN I R At AT F X A Fh B A = | 1458
PEIRFNG YRR AR A A5, LU A G A 2=
R BRI E IR MRIEE I, O IRR RGTEM
PRI SRR S

1 B A AR

v L VAR Rl I Al N R
(109°82'E, 27°80'N), M4k =2 300 m; J& Wik
WA, AEFEKEEZ) 1600 mm, X560 b) i
R 17.6 T, iR 9.3 T, 4E H BB
1200 h, HHERRU ML, Rigtt, HIRpE=6
I 5], RhECET 3% pH oh 6.54, &
A 2, WS RSN 2.05, 044, 12.35 g/kg,
ARCA AR AR SRR 191,91, 27.25,

77.39 mg/kg.

2 MRERE
2.1 w8

30 T 5 U A AR R 2 4 R B
(Lolium multiflorum L. ‘Thunderbird’), 6§ &
HRZE N 98%. HEIR/KFE AR PIIL 83, & F7EH]
A R 8 i i DX A
2.2 It

IR R R B, AT 20 AT 11t
To, E 3 PREZRHEME S1(18 kg/hm?), S2(24
kg/hm?) . S3(30 kg/hm?) A1 2 A4~ jifi AR & F1(780
kg/hm?), F2(960 kg/hm?). 55T 2017 4F 10 H &
2018 4% 5 H A7, /NXTHIFH 20 m2, BEHLIX Hixit,
3WHEML , AR T 2017 4 10 H 8 HGF, #Fh
AR /KIRH 8 h, Wit/E SanbiRs). ek
FEAIEN, POs, KO kil 15%), JLAE
Jite 2247 150 kg/hm?, SBHEAERRRXIEG 3 d i A,
F1. F2 Ab¥4&E UGB N8t & 4 58 210, 270
kglhm?, #EAAERBINE 3 ¥k, 2llfE 2017 4 12
Jhd]. 2018 4F 3 [l i), 2018 4 5 1 Hr )Xl
B — RN E G SR F <SP T8 T RRR L FR L3R
£RIR LR 0~20 om () HHEME A 0 IR TR
Wk AEPERAR AR, A e s KT, A (LR
0.178 mm)/& H I OR AT, I TR RIS T3 Bk v o )
M5E . BOREG X b 15 om 2547 iy 13 A 4%
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iz ] Excel 2016 #ILIF4EH4dE; RH] SPSS
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3.1 BMESHERENEEZEE MR
N 1 Fro , S3F2 Ab B kR e i , 14 181.86

cm; S2F1 AbFRAY SRS AR, {0k 161.89 cm,
S3F2 Ik 10.98%. 3 YN S~ gt 25 R 2
7N, S3F2 AR AR f s, A 68 300 kg/hm?,

Ffif P i IR Y S1IFL AR BR S 31.09%(P<0.05); Jili
NE AR TS OL T, i i R A i 3 2 7
B, BT RS RER, & S2F1 kb3
FIR ARy S1F1 Ab P 35.48%(P<0.05), XWHHE 7
ZEOITEE AL (FR 1), R RG]y e R T
AR, AT X AT R Y
NTE TN MR R AR N TR AL
ANBE, ABELWT 5,

*1 TELBEZEME S MHERNERAESER

Table 1 The production performance of ryegrass under different

treatments and results of two-way ANOVA

] gren LB
S1F1 174.13+12.58 (52 10023100)c  (6820+380)d
S1F2 174.19#13.73 (54 70023400)c  (81802450)b
S2F1 161.89+12.90 (62 70024300)ab (92402450)a
S2F2 173.15:14.40 (61 70043000)b  (76502370)c
S3F1 177.7247.63 (64 50023100)ab (8600=340)ab
S3F2 181.86:+14.42 (68 30042900)a  (8020=310)hc
it 1.382 3.801* 5.290*

it AL 0.729 0.915 1.109

R GEAL R 0.294 0.642 8.947*

] 50 AN [ 7Bk e A B0 ) 1) 25 54 G 2% 7 L (P<0.05) 5
xRN 2.3 (P<0.05)

32 BHMESKIEENEEERRNFMN

IAFE 2 FTLATE HY, S2FL Ab JH B 3 B B A5y i AR
ML 4 B S R i, 43510k 1330.99
1212.19. 43.51, 26.28 kg/hm?; S3F2 4bF & Er (Y
HEL . B RIURT S2F1 43R ; S1FL AbFEfY
BRI 11, RAF4E . A5 RS S IR, &
T8FR 9 EE S2F1 ZbFRAE 23.62% . 34.96%. 40.11%
1 34.47%., WINER I 20 a5 R Gk 2)RW, #H&H
SEOT A TR A . SR e A
B AL L ML SRS BT
RO, MRS R B it A G S RGN Ko B
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Table 2 The contents of total crude protein, total crude fiber, total calcium and total phosphorus per unit area of ryegrass under
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different treatments and results of two-way ANOVA kg/hm?
pGEe psyithi-{= s ¥ el Sy SRRy SRS
S1F1 (1016.56+22.80)c (788.38470.19)b (26.06+1.56)c (17.2241.06)b
S1F2 (1228.93+154.49)ab (1032.13+121.75)a (32.6043.94)b (20.4142.34)b
S2F1 (1330.99+189.47)a (1212.19+171.75)a (43.5146.29)a (26.2843.63)a
S2F2 (1146.36103.63)abc (1050.81481.25)a (29.4442.38)bc (17.6840.99)b
S3F1 (1049.18+48.46)bc (1036.75+159.31)a (30.3943.34)bc (18.93+2.30)b
S3F2 (1147.00222.18)abc (1137.31468.30)a (34.9241.53)b (18.9540.72)b
Ei 2771 5.663* 6.139* 4.200*
A 0.646 1.153 0.360 3.165
FERh AL 5.132* 4.363* 15.504* 12.168*

[ BB AN ) B R AR PR R] ) 22 58 G124 8 X (P<0.05) 5 “* & /m 5E M i) 3 (P<0.05)

3.3 EMESHEEENIERLME RN

% 3N ARFELNEE RS 3 YA i e
it MR BT, S prA Ab3E 13 pH ¥
R T RERTY, (R R PR B A R
S3F2 Jub 3 484 SR AUl & ik hie i L 40k 2.31
glkg . 67.61 mg/kg , LR R AT A 0
12.68%(P>0.05)F1 148.11%(P<0.05), Lt S3F1 b3

49 25.54%(P<0.05)F1 4.97%(P>0.05), S3F1 4t
FRAG A8 5 B A (13.13 g/kg), Z0 ) HE R B R AN
S1F2 AbFRIAE 6.32%F1 9.33%(P>0.05), I ikR%%E
R, S3ALHTERA . AR X R R
s AL =S =Y T et T N v |
LN Y W DWNE 7 = ) Y W e D B R GRS e
ENGE s sop i .32

x3 TRLEBLREFNSERVNERSESRER

Table 3 Soil nutrient contents under different treatments and two-way ANOVA results

b oH ARG E HRUAR G £l R it el AR i
(g kg™) (mg kg™) (g kg™) (mg kg ™) (gkg™) (mg kg ™)

Fh BT (6.5440.12)b (2.0520.19)ab  191.9145.63 0.4440.04 (27.2545.23)b 12.3520.87 (77.3926.45)a
S1F1 (7.7320.17)a  (1.9740.09)ab 184.3248.95 0.3820.03 (64.4441.38)a  12.81#153 (47.9927.72)b
S1F2 (7.8020.13)a  (2.1940.26)ab  184.33218.77 0.3720.02 (65.33233.86)a  12.0140.49 (50.5428.64)b
S2F1 (7.8620.17)a  (2.0540.24)ab  187.32411.56 0.3740.03 (65.5242.76)a  12.2840.37 (46.1245.16)b
S2F2 (7.59#0.18)a  (1.9340.24)ab 184.32415.89 0.3840.03 (66.35#254)a  12.3140.68 (41.8142.89)b
S3F1 (7.8340.13)a  (1.8440.31)b  182.5047.98 0.420.04 (64.4143.14)a  13.1340.97 (42.7643.04)b
S3F2 (7.6320.23)a  (2.3140.43)a  182.64412.89 0.4020.05 (67.6144.52)a  12.1440.57 (49.3815.43)b
F 0.096 0.197 0.094 1.986 0.235 0.251 1.256

Jiti A £ 2.685 2.083 0.024 0.162 1.197 2.169 0.347

i >t S o 1.622 1.687 0.028 0.284 0.269 0.618 1.345

) B A [ = 2 A B ) 0 2 53 e 13 3 X (P<0.05)

34 BHESHERENEEKESFENEN
M 4 AT LI Y, SIFL Ab B 5 K Rk s s
THAbAC I, A 5 b PR 1.69% ~ 4.06%. 7E
S3F2 AbHER S VEOK A BAR B SR e B, A
122.01 g, B3 mTIAL 5 N4ab3, S3F2 (1 HLS ™
R, 1k 9297.16 kg/hm2, [ S1F2., S1F2, S2F1,
S2F2. S3F1 AbFEAY 43 84.51% . 100.87% .
107.38% . 59.65%7/ 54.68%. S3F2 &b3Hf 14 7K A B

PRERIEC ., SRR BOR TRl A s, ok
5201.71. 4154.07. 28.88 g, % THAMANFE
MR A 24, 30 kg/hm? I, it AT R Ak
H(F2) N JEVE /K R HEIE = i e I A & (F1) . WL
R 2250 A A SRR, (RS B i I 25 )
JEAEAKREERIE P i, i HE i S H SRR A 1 58 HAL
JOE X FE AR KRG (A B 7 He TG S S R
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Table4 The agronomic characters and yield of post-cropping rice under different treatments

b3 Mrii/em BRI B ARk R FRRIORIEL
S1F1 (110.8143.07)a (18.7342.51)ab (3471.714510.65)b (2804.714419.28)b
S1F2 (108.7644.02)b (17.374.55)b (3403.344715.29)b (2589.724567.27)b
S2F1 (108.9744.28)b (17.224.64)b (3562.124715.26)b (2673.554487.14)b
S2F2 (108.7045.52)b (17.7143.28)ab (3729.344724.17)b (2971.014577.17)b
S3F1 (106.4944.67)b (20.06+1.09)a (3872.094710.14)b (2601.294454.80)b
S3F2 (107.40+1.03)b (22.02+1.06)a (5201.71+181.45)a (4154.074325.44)a
pGEe SEILAI% TR BT hE/g R SZbR g e 5/ (kg hm?)
S1F1 (81.01+2.15)a (21.5242.76)b (76.3645.25)cd (5038.82+4886.16)b
S1F2 (76.2646.27)a (19.8343.17)b (68.0644.64)d (4628.41+1449.49)b
S2F1 (73.5245.83)a (21.7845.34)b (78.3647.45)cd (4483.22+1382.74)b
S2F2 (80.24+1.28)a (22.514+4.33)b (82.0445.77)bc (5823.4742189.68)b
S3F1 (67.5343.22)b (22.7622.91)b (89.0643.75)b (6010.72+1722.91)b
S3F2 (80.3845.26)a (28.88+1.90)a (122.0146.82)a (9297.16+1282.15)a

(RIS B AN [ Bk s AN [ b B ][] — FR B A 22 57 A BT 17 78 3 (P<0.05).

4 w5

IR VG b DR A% PRI )R, 4% PR R TR R,
FIFEIZ M X AP R R R AR A PR Tl , (R b
AR U 2 AT IR Fh B At A B )
P FER T AP SR R AR = 4R R ANt
B BV P A A R . FEAR ]
FIREFPE T, MRZ R F2s0 . RS0 T,
AT E MV ERAS By 7= R B0, ARfiffgE ep, 4
Tl Xof B L 1) R B TR REURHL T 4 . A5 RNl
R E, miEAEE X AR B

T PG b [X A i MRS B A T 3R oA —
EMSRAEH . AP ERS 13 pH ¥R E ST
FRECHTRY, X 5022 S 00l A T IR 45 1
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Rtk . AHFIEH, R RS A R O
TR, TR AP A R HE T - SR DG A
AR, R UEEE IO LI 0975 1k
I3 3 4 6 B4/ Mt e T S A K A A LI 2B LA
SR, AR ORI RIS, ABETEh, AR %
Rtk 30 kg/hm? Fljit e i 960 kg/hm? 4514 T,
8RR s B A, T BRI A B A
MR R ik, mI AR B el O i A K a3t
FEAITRSY, BCEAR PR 35 P IX 2 R B 1 358
i TEE, REARDREG I BERR BRSP4, AT
4 A RN S 1) i

Ao, KRR FXEEAKREEA —En

WAL, Horp, fE R ECREFPER 30 kg/hm? F
JiNE it 960 kg/hm? 4514, I VR K AR RIS ™ i
SEBRSEHED . BBRERIEL . BRSO, TR
o SRR, PIREE SR R S AR AR K
FEAE R R, BElgRsy, Pem IR0,
FFT ARG A AU PN 3 A e (15160 B W AR fi
Yy H ] BEISAFAEAISOK R A K O TG PR 281 K
A3 FF Ja A K R R R A el R R ™

S E WK
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YER G s IR (E BT[], FolbR#, 1997,
14(6): 35-39.
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and effects. Nova Science Publishers Inc, New York,
2008.
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Microbiology and Biotechnology , 2017 , 101(3) :
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