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R 1 [ A0 3R AR FLR B A 18] F0R e 2

(kg/hm®)
oSl FEHE(07-25) JrBENE(08-10) KRR ENE(08-24) SR
T1(fRAE it 40% ) 600 0 0 400
T2 e 30% ) 600 50 50 300
T3(fLAE it 20% ) 600 100 100 200
CK Ryt ) 600 200 200 0
R 2 AREMEEKAERFAEKERMH(AS)DENZIT
i e KT BER (A /m?)
Tl ™ T3 CK
LRG3 % 406.3+22.11 b(a) 382.8+7.83 hela) 367.2+7.8 b(a) 382.9+14.96 h(a)
LWL 3 45 461.0+£34.64 b(ab) 414.1+7.8 b(ab) 476.6+19.67 a(a) 398.5£14.96 b(b)
B35 414.1+26.68 b(a) 375.0£12.76 c(a) 406.3+25.52 b(a) 421.9+29.92 h(a)
REM 35 453.2120.17 b(a) 406.3+12.76 be(ab) 390.7£15.63 b(b) 406.3+12.76 b(ab)
WA i 546.9+20.18 a(ab) 601.6+19.67 a(a) 539.1+32.2 a(ab) 500.1+40.34 a(b)
i (%)
Tl ™ T3 CK
LIRS 3 5 56.3+3.22 ab(h) 66.9+3.88 ab(a) 64.0+1.76 ab(ab) 63.0+3.47 a(ab)
Tkwifl 3 = 65.4+4.54 a(a) 61.9£3.29 b(ab) 54.423.18 be(b) 61.8+2.77 a(ab)
LY 3 5 61.842.06 a(ab) 78.1+8.95 a(a) 62.1+6.59 ab(ab) 59.0+5.05 a(b)
K235 57.5+5.01 ab(b) 60.2+2.11 b(ab) 7224431 a(a) 56.4+4.32 a(bh)
WER N 47.3+1.97 b(b) 40.3+1.57 ¢(b) 44.8+3.36 c¢(b) 55.1x1.78 a(a)

] 7 B8 J5 45 5 4D 89 O 8] F BE R R A Bl — R AL T B9 R Bl AP AE 0.05 ACE 2 5 B3 (LSD % ) AT B e 355 Wi A Bl F 8 R om B — & A

R REWARAL T8 0.05 AF£ 72 %(LSD %), TR,

AR 3T R (CK, FH 66.7 kg/667 m?) o AR 3 Uit ,
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£33 FRGMENEIEKET=EMEERESR

v HREEL TR AL LhE TR PRI 7= SR
(Fym?) Chi/f#) (%) (g) (kg/m?) (kg/m®)
ThIEAE 3 5 240.0029.34 ab 157.75+17.77 a 0.91+0.02 a 20.75£0.25 ¢ 0.7420.09 a 0.67+0.08 ab
ALwifl 3 % 245.50+8.74 ab 165.00£20.24 a 0.81+0.05 a 25.1320.43 a 0.75+0.14 a 0.7120.04 a
B35 244.75+13.03 ab  154.25£9.50 a 0.84+0.04 a 22.63%1.20 be 0.72+0.05 a 0.56+0.05 be
K235 228.25+14.82 b 156.50+10.41 a 0.86£0.03 a 23.75+0.43 ab 0.67+0.06 a 0.63+0.01 ab
Wi i 273.50£13.62 a 128.25+5.57 a 0.84+0.04 a 21.251.03 ¢ 0.62+0.02 a 0.4740.03 ¢
F 4 AEAREKFETFEMHERNTLE (%)
il AbE G FAR £l ZE90E TR PRI
AR 3 5 Tl -5.01 -9.11 0.10 -6.68 2144
T2 7.24 0.94 1.10 -3.63 8.09
T3 -1.90 -1.72 -0.59 -1.83 -21.85
Wil 3 % Tl 21.27 -30.54 1.65 -1.86 -7.00
T2 4.14 -12.08 -1.53 -4.30 -7.21
T3 5.29 4.50 —4.49 0.02 20.45
B35 Tl 5.59 5.37 -8.95 -1.41 22.45
T2 19.48 -33.74 -0.79 -243 -25.26
T3 2.00 6.76 -16.00 -5.92 2.73
K2tk 35 Tl 13.21 -20.21 -3.85 0.06 -27.47
T2 8.55 -0.55 430 0.06 15.84
T3 2472 -16.83 -1.82 -2.00 5.35
Wi Tl -5.18 14.65 1.39 1.82 2276
T2 -10.96 13.09 3.54 -4.15 721
T3 -12.00 16.66 3.78 -0.74 17.22
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G IN T R BORN 45 SR R 3 SO AT LR fin
TR 35 . R 3 S IMISERE 5 B4 SRl Al
B, DA S P P iR
23 EEMEXKERRHRI
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x5 TRBMEMERKETREHES

(%)
fn Al TS i T AL T
fhEAs 3 5 74.10£0.12 ¢ 64.53+0.19 b 60.65+0.83 ¢ 15.25+0.75 b 2.28+0.45 be
WtE 3 %5 78.45+1.43 a 68.13+1.03 a 63.98+0.78 a 14.25+3.42 b 2.53+0.64 b
LYk 35 76.90+0.87 ab 66.03+0.92 b 61.73%1.52 abc 13.75£3.61 b 3.10£0.63 b
KRBk 3 5 75.9320.41 be 65.5020.40 b 60.7820.69 be 28.00£3.32 a 5.58+0.79 a
WiET 74.58+0.42 be 65.8320.39 b 63.200.65 ab 2.7540.75 ¢ 0.53+0.18 ¢
* 6 AEMAEKETERMFERBROTUER (%)
bR i RIS i o S B
Bk Kok HORIAR PRI L
FRIRAE 3 5 Tl -0.57 -0.54 -4.08 -10.32 -1.33
iyl -0.61 -0.04 1.71 -9.77 2.57
T3 -0.91 -0.93 0.12 44.85 68.80
Mtk 3 4 Tl -2.05 -1.73 -0.31 -24.87 -33.98
iy -2.50 -4.77 -4.68 -12.97 -20.19
T3 211 -2.62 211 40.56 44.04
L35 Tl 0.89 1.58 4.19 2321 -6.82
T 0.79 1.43 3.44 27.23 2.78
T3 -0.41 1.65 4.40 21.73 6.66
K2k 35 Tl -1.11 -0.70 -0.04 -29.31 -27.68
T2 1.60 0.56 1.65 -9.03 -10.56
T3 -0.48 -147 -1.34 -28.25 -25.09
LI A Tl -2.63 -2.33 -1.82 550.00 292.50
™ -0.69 0.62 -0.15 231.25 246.67
T3 0.59 0.86 0.57 250.00 285.83
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S5 R S8, o At 4% S 11 0 ) 255 R PR s AR [
AT T AR BRI RE S AR K

A NS AL BRI 3 5 . AR 3 S RIAk
Bk 3 S ETRORE TS A A SR A .,
T A 3G 2 RS A B B S R T A A B, T3
Ao P 24k B RS ) T AR R AR X 355

Y it A Ak BT A S A o A R S I R AR
—, AP ORARE I BRI 25 AN K, T AL BERT 4
FORCEAA W A9 PRI E L T2 RN T3 A BRAE KRR AE
Ji BT A FH 2% B I RIOR 3 2%
242 MEBARIEIAAGE L E A YT U

AP 2 T L, ek it A Ak A X A FH ) R AR B A
o 2% o () A= W e A W SR RS I, S B /N Bt K A
A= B I RN 2 AR R B R TR T AN ] o

Ve it A A B AR AR 3 5 A A i A R
JIbtA: F A SR R g, Horp AR TR A4 A
FHARSS o A BFHA R T &b 330 Al 2 B A - g 4 )
VPSR, 5 A5 B3 X6 R AR 2% 5 1 0 o 4 D i £ A 0
Jite 2 AR R/ N TTRE K

. 51 .



S RN A R KRR AR N ™ A B A S0

& @& % % 2018,24(5):48-53

~ Y V. v,
w2007 " ORAR it o 20.00 oRAkR et 200 oA B M
ﬂ\ﬂ-ﬂi 1640 [ m?ﬂﬂ 16-0
ﬁu0~ & 120
i\jé 8.0 | #ﬁ 8.0
£ 40 B 40
2 00 ket g 0.0 . o 2
:Efl' . _CK T1 TE;[? CK T£4T2 |T3 CE ;[‘_1 T2 [1‘3 ;H_'}— “7ICK|T1|T2|T3 [CK| T1|T2| T3 |CK| T1| T2 T3: ;li 0.0 CK[T1|T2|T3 CK|T1 T2 |T3 CKIT1|T2|T3
HATH %MTE LA BATHT | EATE Rladl | Eirn | BHivE | Fady
KA ) KA B I AKAEA: B A
. . V.
g 20 Vs ofAf w200 7 o FAR 8 I
! > t
= 160 =160/
® 120 #120]
ﬁ 80T ﬁ 80/
£ 407 & 40/
= = :
ﬁ OOI ﬁ 0.0 !CK Tl T2|T3 |CK|T1|T2|T3|CK T1 T2 T3.
G | EHTE | R Hirml EHiTE D Ry
VISR ] IKFEAE T Y
Vi, R 3 5 Vo, WHER 35 Vs, Bk 35 V, K235 Vs, iz FHGEHE), TR,
1 FEALEBEAERERPHNAEREER
30t V, RARE SRR 300y, o RARE sl 30F Vs OARARE WHALZL
I
]
#
iy
%
= .
E kIt ir2 |3 ek | T2 13 ek [ T2 13 | g5 KT T2 1 11| K| T 3 CK |71 T2 T3 |CK| 1112073 |CK]| T1] T2| T3
= EATHT | EHATE | Sy B BTG | BTE | LA #* HATH | =T | R
. 74 25 T
KA B TR A I JKFEA: B
_30p Ve ORAH WLAE 30}V, O RAR BILfb L
2 25 =25
mW o] E,)
& o1st 15
10 T 10
% Fos
= oolall 4 H
= oo i 200
A CKI|T1 T3£3 CK T/14T2 T3 Cl( ;Fl ™ 13 i>_l CKITLIT21T3
= HATH ‘ e | LA g HAmr | B

KA I

KA )

E 2 FELGEEFENBHAELEYEER

FALFEXHEPIAL 3 5 JATHIRIEA TR A5 AR )
o AARIVE YRR, b T1 AT T2 2B AL 3
BT IS FNFLAY A A R A W A W S A R R
XFFARAR 3 45 1) 45 Dol a2 it A Ak PSR 456, T1 A0 T2 A2k
FEXT BTN T IS A0 2% 5 A ek 4 AR 43 B
S, T1 AbFRAE S I A T3 b BRAE B4 7 5 X RASRE 4%
FA YR A EIROR BT . R 3 5 AN T1 A
T2 b 38T 4% Bsf 19 7y 2% e A 40 () 400 A RICR B SR AR T
T3 Ab PR, Hor e AT F6 At 2% R A Py 1k 30 1 8 ) A
5, FE BT IR N R AR 2% 7 A e A RO R A5
AL PRI S 7 ) 2 AR A —, Horp

.52.

T1 A BN 2 I 3] 2% 5 A A 4 R FH L T2 F0 T3 Ak
FRXT 2B f A W ORI E R . o

3 shieitie

FFFE I, FEAERE A DX ok e it AT T DA S B =
ol R H AR, o AR ol FE PR UE AR A 1
LR, AT LKA 3 5 AREAR 3 S MILSE R | i
NE S8 20% 2547, TAREAR 3 5 1Yt IE & A sk /b
30% , SXAEAAL AR A 7= AR, 70 28 gk 1 DA it A £
i KT IR TS YL R R A, AR 5 TP B ARIERS 3 5
FEVCE AR B, o] BB PR G IE R 75 2R R 4K



s il SR e Rt ve DV aa MR S

& @ 7 % 2018,24(5):48-53

K, T e AE i 3 IR AN BRI AT SR X T
B AR N AR 5T B0 00E

BRI SCRFIIT ST 26 B, 3 3ok 2 Ak B B R o el 3
e AR R AR S BT, AR A RS 2R
SEa—E AR T AL 20%5% 30% T 23K
TLIERE 3 S FEPIE 3 SRR ATRER A | KRR
KR T P 7 230 R (25 38 K, X m] RS T
WL IR AR, SRR R, RN T
R IR 5] MR R BN R BRI AR S, o (Hd D>
JiENE i 20%~30% ] LA =R AL 3 S AR AL 3
FEK R K R KRR K, ELG S PR R
FIE RSN K o RS B d ] L sl (R 518
e 3 5T 3 SR A TR B i ST AN S I

IG5 2% B A % R 5 4 AR SR K R 5 2
FHE SR PEA TR, HAT, [ NIME KR 25
(AR IERAE G E A AR 2 i3l (0 R 2 b e 2
FoE B MR S R (3R a8t A% 4 R AR RS
Fofr ity FE (0] 17 FH e meiAF 9% b, e ) 2 0F R KR S5 2
AR S R AR A R R O T R FH A 4 A i
R IRSE G R | . ABFRA IR RN, S5
214 b B0 A K S A L L 4 S JER S o o A 2
AR A P, LR A AR et A K
ST AR, AT SE A o e e it A A v g
ROR 3525 A o 22 55 S BB AL R RN L o 7 et
JIE 209% AR JERFE 3 555 AR AL A f] I 2 B 580 A 41 1
VEFH A B B, IENE 30%~40% AL I 3 5% R A
FEFIRR 2% FORCR PRI E AR, AR 3 5
PRIBAR 3 S A5 KA BLAE i AL 40940 1
AT L JEHEAE 209%~409% K R $1 = ARk fe 14 7 i At
A5 I 0T FE T 40 o 2 B A

AN 7K S R e AN [ A A5 XA T 24 5
TIVE PRI = 8 BT e AR 25 57, LIRS 3 450
JHE 209% , AL 3 55 AR 3 S HUREAE 3 5t
JIE 3091 7T BA S A1 F Hot 24 B A VE T . FLRBAEHY
BRI i MG RO S 0 A P S P R A R
SECAI B RE 7 B KR i R 1) Bt 45 45 Vel it IES it 245 85
V57 BT LA B R it Pk el A e FE 2 B A S
R R B AR R, gE ik 28 e Fifk 2=
B R B DDA FH 2% ) e A A K AR A 2
R EI . BRI LA IR bR
HE WIFGE 585 T TR A it — 20 5838 (B4R KRG H
FRECE AR E A NSy, KRS A ELRE 1)

FHE L . W25 S 5 ToBE AR A W51 T B A we
HHRIEZ —

S 3k

(1] JBER, IR, 2R, 45t SORAE I R RISt 3 St
FRIEAE R[] Al B CABETE, 2010, 31(5):525-528.

[2] w0k B UL piAe A5 3 b E RS USRI R AT R
W [T 77 ol B2, 2002, 35(9) : 1 095-1 103.

(3] BSFRRL ALEBRE AR 0 M SR ER (1], ALT7 KA, 2011,42
(1):60-61.

[4] AJER. dE AR SR PR RRE M (M] /.
SRR Ty, AEat B i, 1999 160-211.

[5] BE5I3C, 2R, B v, A5, D U0 A g e e FH UK e = L
BT B AR T 520 ()] VYL ARAMBH R 2223, 2014, 42
(9):83-90.

[6] SKEAWE, ERTEHT, WL A AL R S TR Al ()], A
2/7,1998,37(4):8-13.

[7] Ju X T, Xing G X, Chen X P, et al. Reducing environmental risk by
improving N management in intensive Chinese agricultural systems
[J]. Proc Natl Acad Sci U S A, 2009, 106(9): 3 041-3 046.

[8] ZEsA, E55% AT, A5, Daiiat it O K A A K AL R %
IR LRl R, 2013,41(1):99-100.

[9] ZE5L, RIEE, B A5 ANIF KA SR 2 R0 7 i )

ML T EAR R, 2010,43(5):965-971.

PRIETS A, =2, 55 R RIAR BRI R MK A X 3

PR 2 222 B 09 TR AR A ()] E42A 41, 2013,39(7)

1293-1302.

[11] 87K FLIRAE ARALAE A5 KA AR (4 10 Z A R AL
(71 th LRl ,2004,37(8) : 1 160-1 165.

[12] Gibson K D, Hill J E, Foin T C, et al. Water—seeded rice cultivars
differ in ability to interfere with watergrass[J]. Agron J, 2001, 93(2):
326-332.

[13] Johnson D E, Dingkuhn M, Jones M P, et al. The influence of rice
plant type on the elect of weed competition [J]. Weed Res, 1998, 38:
207-216.

[14] ARSCHE, TR, B8, 5. KA AR M54 B e Wh A ik
JEII). A 45242, 2006,26(8 ) : 2 687-2 694.

[15] JE B 22, 20, Bk 1, 55 KA R R (1 R T 5 i e
[J]. 25241, 2005,25(7) : 1 599-1 603.

[16] FLAEAE 1K, BRI , 55 /)AL S RS IR A PR AT ). o
AP R}, 2002,35(9): 1 159-1 164.

[17] PB4, B A% BRASSC, 46, 9 J7 4 B R (SSNM) 7EHE 1
XU L B ISR (D). A AR, 2006, 12(6) :34-36.

[18] BifBAE, B o IR . AR TSR R AR R T AR 1 S
SNRH B[], HA TR SRR, 2007, 13(4) :569-576.

[19] fi{d R, 2R, BN, 45, I T /KA - e 7 it N P PR AT 8%
IR FACR] TR B, 2009(4) : 54-56.

[20] #hEAE, e W], BeAe s, 45 AKARE A AT Ah AR 15 R L)
T HRAORE,2010 (12):71-72.

[21] ARAEIE. KA S0k TT AR A8 F A B iR B AR . Th EAR K

1996,2(6):34-35. .
(T#% 57T 7)
. 53 .

[10

[}



JFEREAE RS SV A F A AR A e 3R AR (52

& & #% % 2018,24(5):54-57

SN ). ST R, A A B it H 515
7 i AL TR AT RN B B ARG, SRR Ak
P2 RIEA R M ERE M TR R IEAR G E R

AIKIATAAUEN] , DR 2R BCE 502 A 55 %) I 7 e A
ABLF RIS AR, AR LI 40% 5 24
BERCR B, (EU U MRS Y BHLC i 3 75 A
5 A RO — 2D T o RIS, R B R |
IR AR BRI 45 A L TR A B 0 AR R B P AL BT
JEHE BT

S35 30k

(1] sKIRE, X2, Iz, 45, A FH b 200 7K ST R RU SR It 2% 1A 52 1)
[J]. 225242, 2016,36(20) : 6 6646 676.

[2] Zheng X H, Xian S. Systematic studies of nitrogen loss from paddy
soils through leaching in the Dongting Lake area of China [J]. Pedo—
sphere, 2011, 21(6): 753-762.

[3]  sKUGAHE, BAAHE, X207, 5. Gea RS AP R 1 X g B P o

[4] ARLER A ISE  BRIE R, A5 ANRIEIE I 20 AN R % B2 B A
B R A S W TR P RO []. P IE AR, 2017,23(4)
123-129.

[S] Wan L B, Chen H K, Yu-Ming G E. Some problems to be settled ur—
gently in the industrial development of slow / controlled release fer—
tilizer in China[J]. Phosphate & Compound Fertilizer, 2009 (3): 9—
10.

[6] Ritter C, Richter E, Knoelck I, et al. Laboratory studies on the effect
of calcium cyanamide on wireworms (Agriotes ustulatus, Coleoptera:
Elateridae )[]]. J Plant Dis Protect, 2014, 121(3): 133-137.

[7]1 Zheng W Q, Guo Y, Li W M, et al. Bioassay of Rongbao (active in—
gredients of calcium cyanamide ) against housefly maggots [M]// New
horizons in insect science: towards sustainable pest management,
2015: 101-112.

(8] XUSEER, A, A, A SRS TR A 7 P B TR
JE]. P SR, 2017(5) : 1-6.

(9] FEFIE XUER 4558, 2. UG S IR e K Ak s v (3 )
BORPIR()). A5, 2016(4) : 381-386.

[10] St , BRam:, 240k, 45, 2R 57 (IEAEF )X R A4 7

Fas sZmaLT]. b EREK,2016,22(5) :35-37. RIsZMA ] AP 3F 58, 2013,24(6) : 166-168.

Effects of Combined Application of Calcium Cyanamide and Urea on Yield and Nitrogen

Use Efficiency of Late Rice in Southern Hunan

TANG Lizhong*, CAO Yajuan®, SHI Quan, LIU Sichao, LI Chao, Tu Naimei , ZHOU Wenxin", YI Zhenxie"

(College of Agronomy, Hunan Agricultural University/South Regional Collaborative Innovation Center for Grain and Oil Crops in China, Changsha
410128, China; *Co~first author: 975624569@qq.com; “Corresponding author: yizhenxie@126.com )

Abstract: A field experiment was conducted to explore the application effects of calcium cyanamide granular fertilizer in rice produc—
tion in Hengyang county, Hunan province. The results showed that under the condition of total nitrogen application rate of 150 kg/hm?,
the yield of late rice was increased with the application of calcium cyanide granular fertilizer. The yield of 40% combined treatment
was significantly increased. The nitrogen accumulation was increased in treatments of combined applying 40% ~60% of calcium
cyanamide, and significantly increased in 60% treatment. Combined applying of calcium cyanamide could improve nitrogen utilization
efficiency, NPFP and ANUE were the highest in 40% treatment, while NUE was the highest in 60% treatment. The correlation analysis
showed that the applying proportion of calcium cyanamide were significantly positive correlated with the yield, effective panicles,
NPFP and ANUE. So, under the condition of total nitrogen application rate of 150 kg/hm? combined applying 40% of calcium
cyanamide could get higher yield and nitrogen use efficiency of late rice in southern Hunan.

Key words: southern Hunan; calcium cyanamide; late rice; yield; nitrogen use efficiency
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Effects of Reducing Fertilization on Yield, Quality and Grass Suppression of Allelopathic Rice

PENG Liang', WEN Minde?, LI Qi', JI Jinghua', LIN Fangyuan®, HU Feil”

(" College of Agriculture, South China Agricultural University, Guangzhou 510642, China; > Zhaofeng Rice Specialty Cooperation of Xinhui District of
Jiangmen City, Jiangmen, Guangdong 529100, China; * Xinhui Agricultural and Forestry Bureau, Jiangmen, Guangdong 529000, China; “Corresponding
author: hufei@scau.edu.cn)

Abstract: The experiment was conducted under different fertilizer levels to explore the combined effects from allelopathy and the re—
duced use of fertilizers, with Allelopathy rice 3, Hualiangyou 3, Huazhenyou 3, Nongzhenyou 3 and Hangmeixiangzhan as materials.
The results showed that a moderate amount of reducing fertilizer could increase yield and improve quality of rice, the four rice materi—
als with allelopathy characteristics could cause the inhibition of paddy weeds number and biomass, the suppression effect was increas—
ing with the decreased of fertilizer, the Allelopathy rice 3 and Hualiangyou 3 with fertilizer decrease 20% compared with conventional
fertilization use could obviously reduce gramineae and broad —leaved weeds, and keep yield and improve quality, the same as
Huazhenyou 3 and Nongzhenyou 3 with fertilizer decrease 30%.

Key words: reducing fertilization; allelopathic rice; inhibiting effect; weeds
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