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I T 2013—2014 475 R a AR b K X 56 Ak 3
(120°12'48.9"E, 32°53'15.4"N) #H17 . R H il A /N E,
IR SR L, BHEE AL 52k 18.36 glkg. 4=
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2013 AN 2014 AFALAR B 1T A A] iR BT 2% 1 WL
1.2013 SR AEHIGERZ #R 5 50 d 1) H 3SR 29.38°C,
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F# )5 50 d HI iR AN 26.54°C, HIiE A 24.18°C,
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Fig.l Temperature of experimental field in 2013 and 2014
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TE: SHEREHAI; PARYIT, KESHN I5H Lm; IDWG AREHEK T RWFA/NX N HBEEREEE, 3% 0.3m; WID NHIEKASEHERSE, &
$E73 20 158.2 #1 0.4 m; D AHIEINE, KA 15 F10.4m; WX SE 10m; L A/MXKE 15m; BROAKHIEE, $EA08 0.5m; RMW NHLBHE,
%% 2m. NO-180. N45-135. N90-90. N135-45. N180-0 4 BB ZHEM: 4 BEAL N 0:180kg-hm?. 45 kg-hm?135kg-hm?. 90 kg-hm?90 kg-hm'?,
135 kg-hm%45 kg-hm, 180 kg-hmZ0.

Note: S was the straw returned treatment. P was the protection line which werel5 and 1m in length and width. IDWG was irrigation and drainage water gap. RWF were
the ridges wrapped by plastic film in the plot field, which was 0.3 m in width. WID was the water irrigation and drainage system in the field, which were158.2 and 0.4m
in length and width. D was field ditch, which werel5m and 0.4m in length and width. W represented the width of the plot field which was 10m. L represented the length
of the plot field which was 15m. BR was the big ridge, and the width was 0.5 m. RMW was the road of mechanical walking, and the width was 2 m. No.1g0, N4s.135, Ngo-00,
Nias.as, N1go-o indicate the ratio of basic and tiller nitrogen were 0:180 kg-hm?, 45 kg-hm %135 kg-hm, 90 kg-hm%90 kg-hm?, 135 kg-hm%45 kg-hm, 180 kg-hm0.

B2 9/ Ri&tE
Fig.2 Design drawing of experimental field plot

FREIEHE (S) ZLF A 0(Sy) « 3000 kg/hm? (Szo0) «
6 000 kg/hm* (Sgono) » FEFTFIE FH T RONEBEAUEIH LR
JERHEHRA M, FRFELEALLLE] (ND A7E R % 300 kg/hn?,

ML 120 kg/hm? (261 R, Wit 5 MR L BE AR LL 3],
FEAE C 2 BEAEAN 00 180 kg/hm? (Noago) ~ 45 kg/hm? :
135 kg/hm? (Nas.ias) ~ 90 kg/hm? : 90 kg/hm? (Neg.go)
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135 kg/hm? © 45 kg/hm? (N1as.4s) « 180 kg/hm? & 0(Nagoo) »
SEENE TR ARG 70 14 d 2\ BT P,Os FH & 10 kg,
SR, APAE KO Fl & 10 kg, i3 IR RN A 0 45 & it
No FAbFE 5 H 24 H¥EFR, 6 A 15 HYLFERR, B
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Table1l Effectsof different treatments on yield components of machine-transplant super ricein 2013

FEFTAL AL BT

Whesat straw AERIEBHELL b Ab 2 GRigHE kL I TR A g Sl
returned Basic an:jr é!tl r;eqneﬂ?snltrogen Effa:g ‘YE rsrﬁ)l2 I)(&c/ G;r): npr;ﬁ{zltf Se?(;u;sﬁt/tol ng 1 Veg% ﬁtr/zlj n The(()lgl ﬁz ;/)l eld/ Aazalhﬂ gl)d/
treatments
No-180 339.75a 135.73¢ 92.23a 2559a 10883.73 b 10225.95b
Nas-155 335.85a 142.60 b 9251a 25.63a 11355.39a 10973.25 a
Nago-g0 324.00b 143.07 b 92.72a 2560a 11002.90 b 10272.00 b
SD N13s.45 319.20 be 145.17 ab 92.8la 2554a 10983.87 b 10011.60 b
N1so-0 31155¢ 147.27 a 93.24a 2548a 10900.43 b 9860.55 b
T 326.07 142.77 92.70 2557 11025.26 10268.67
No-180 333.00a 139.76 c 94.08 b 2547b 11152.02 b 10429.20 be
Nus-135 329.25a 145.53b 94.66 ab 25.80ab 11702.12 a 11465.40 a
Nago-g0 320.70b 147.23b 95.34a 26.06 a 11731.26 a 10912.35b
Soooo Naiss.45 300.60c 149.07 ab 95.46 a 259 a 11104.66 ¢ 10475.55 bc
N1so-0 297.00c 151.30 a 95.59 a 2585a 11103.72 ¢ 10065.60 ¢
FIIAE 316.11 146.58 95.03 25.83 11358.76 10669.62
No-180 324.02a 141.83¢ 94.71a 25.82b 11862.38 a 10599.30 ¢
Nas.135 31201la 149.72b 9559 a 26.17ab 11685.96 a 11554.20 a
Nago-90 306.75b 151.24ab 95.80 a 26.58a 1181331 a 11199.05 b
Seo0o Naiss.a5 302.55b 152.35ab 95.95a 26.23ab 11600.67 a 10682.40 ¢
N1so-0 292.95¢ 155.11a 95.97 a 25.89b 11290.18b 10154.55d
SFHME 307.66 150.05 95.60 26.14 11650.50 10837.90
S 22.225%* 22.220%* 61.129** 18.975** 13.236** 28.649**
F 1 N 66.720** 25.377** 4.073** 7.642** 9.768** 34.773**
SxN 0.513 0.921 1.509 3.866 4.691 1117

T: SHEFETH, Sov Swoos Seoco THZEFEIE H 579 0. 3000, 6 000 kg-hm?, N NEIEIAEAI S BEAEH M, Noisos Nasisss Noogos Nissass Nigoo 75l
FEENEI LA /> BEE Y 0:180 kg-hm2, 45 kg-hm%135 kg-hm?. 90 kg-hm?%90 kg-hm2, 135 kg-hm%45 kg-hm2, 180 kg-hm?%0. [F—FIhRFE/NE F %R

5%V EZS R, **RoRTE 001K ERE, R,

Note: S indicated returned straw. S, Sso00, Seono indicated that the amount of the returned straw were 0, 3 000, 6 000 kg-hm’z, N was basic and tiller nitrogen. No.1go,
Nus.135, Neo-go, N1ssus, Nigoo indicated that the ratio of basic and tiller nitrogen were 0:180 kg-hm™, 45 kg-hm135 kg-hm?, 90 kg-hmZ90 kg-hm?, 135 kg-hm?:
45 kg-hm?, 180 kg-hm?0. Values within a column followed by different letters are significantly different at the 5% probability level. The symbol ** indicate

significantly different at the 0.01 probability levels, the same as below.
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Table2 Effects of different treatments on yield components of machine-transplant super ricein 2014

FEATIE H AL

Wheat straw RGN A Gt GEG HRLAC gk TR ik R el it
returned Basic and tillering nitrogen Effecu‘ye sp; kes/ Grain number Seed-setting 1 00_0 grain Theoretlcal_z/leld/ Actua ylgld/
treatments treatments (10™-hm™) per panicle rate/% weight/g (kg-hm™) (kg-hm™)
No-180 32820a 135.70b 92.77a 25.83b 10672.11b 9965.10 ¢
Nas-135 326.40a 145.67 a 93.0la 26.02 ab 11 506.87 a 10630.05a
Ngo-50 310.65b 146.53 a 93.58a 26.14 ab 1113491a 1035855 ab
S N13s.45 301.05b 14870 a 93.71a 26.27a 11020.36 a 10176.15b
Ni1so-0 287.70¢c 14957 a 94.52a 26.05 ab 10595.36 b 9663.90 ¢
P 310.80 145.23 93.52 26.06 10 985.92 10 158.75
No-180 318.30a 138.63¢c 93.15b 25.85h 10625.20 b 10119.00¢c
Nas-135 321.15a 146.37b 93.97 ab 26.54a 1172331a 11059.35a
Ngo-0 299.70 ab 149.63 &b 94.33a 26.13b 11053.37b 10461.75b
Seeco N13s.45 291.60b 151.70a 94.48a 26.04b 10883.13b 10150.20¢c
N1so-o 289.65b 15343 a 94.97a 25.95b 10952.36 b 9951.30¢c
FEIME 304.08 147.95 94.18a 26.10 1104748 10 348.32
No-180 31595a 143.83¢c 94.33b 26.01b 1114957b 1025850 b
Nas-135 31545a 149.03 bc 95.24 ab 26.75a 11976.98 a 11145.00a
Ngo-90 297.15b 15357b 95.67 ab 26.40 ab 1152555a 10981.20a
Sroco N13s.45 295.35 bc 156.63 a 95.85 ab 26.13b 11586.26 a 10368.75b
Nigoo 286.35¢C 157.27a 96.85a 25.88¢c 11287.74b 9982.05b
A 302.05 152.07 95.59% 26.23 11 505.22 10 547.10
S 8.978** 10.036** 28.568** 4.896** 9.105** 9.266**
F & N 20.156** 23.025** 5.159** 3.062** 5.539** 14.958**
SxN 2.585 0.052 0.113 1.361 3.507 1.702

B 5 2 RS H A S 3, R SRR,
Sao00~ Seooo 7E 2013 A5 RAREEL So 73 I PR T 3.05%-
5.65%, 1t 2014 F5rHIFEIKT 2.16%. 2.82%, {H Ssno
1 Seoo0 KO ERRERT KT So AbFE . E 4 0, 2013 4E 4Tl 5
2.67%. 5.10%, 2014 “E5 HlHEE 1.87%. 4.71%, Ui
FEIE I RRR, MmN L, 4550R M TRR &
Sao00 FH Seooo AEFRER So ALEERE AT 3G /5y, (HEFARE. @
SR SER = b A 2 RS R i s, 2013 4E
Sao00 11 Seooo AL ER = HAL So ALFH 43 R 1 3.90%. 5.54%,
2014 453 4 1Ry 2.54%. 3.82%.

G 3% BE A AL I 6] T AT LA I e e I FL R A
ERW . PEEERIEACLLGI N, S BEARLL B %,
BB R TR, DL 2013 4E A4, A No.igo ZbFEF|
Nigoo AbFE, J& —ANAbHRE AT — AN AL ER /D (130 B 40 Sl 72
1.13%~3.71%. 1.69%~3.53%. 1.37%~6.27%. 1.20%~
3.17%; FHUR U B E R R SR L) R B 4 BEAR LA 1)
AN IE A, BA 2013 4F 94, M No.ggo ZbFEF! Nygoo AL,
Jii — N RE B AT — A AL BB 0 4 5 VE A 4.13%~
5.56%, 0.33%~1.17%, 0.73%~1.47%, 1.45%~1.81%.
G SRR TR B A RO B2 2 .

PICEIB RGP~ g T 22 5%, 2013 4FE &b B s frs
T 2014 4, X FEER N 2013 FKFE 0 BERAE R &
TAHA 2014 45, 1 SEBR ™ 8 2 S 3 B2 A
i, 2013 4F SpAbHi i 2014 4F 1.08%, Ssooo A0 H i HY
3.10%, Seooo A EE T H 2.76%, HoAth = T Al IR &K 2 8] %
R

L 2013 0 HE A, Ek ST R R A S L B A
te OO Hre& (y) MZckEgRE (B3, RIUE#E

FAETE O R I &, RITEE B S BE IR AL LL T
FrE R, B SRR B T U 2 R
2 TTRERE FREL So Saooo H1 Seooo 7341 /9 0.7851* . 0.7294*
A1 0.8438*, FMAR K FLAC L) 58 G Rg 52 bR 7 i 2 ) 2
FEME, ZETS AR S B RS R, Bt
HERR R e 8 FRREEAELG], Sy R 1E,
Xmaxgo=31.42%, Xinaxs3000=39.67% Xmaxsso00=40.58%. AJ I,
BEE ZZ R A S N, $E s AR L R g gt — D4
DM N

11500 [ A8,
5 0 S0

11000 — LI
1\ 6000
i
A o]
10500 ¢ o
—
10 00
A

9500 | ol

7 i Yield/(kg-hm2)

Vg, =-1651.80x*+1038.14x+10067.15 R*=0.7851"

9000 F  y  =3166.68x+2512.20x+10281.15 R*=0.7294"
Vegooo=3371.95x*+2898.90x+10418.85 R*=0.8438"
8500 . ‘
0 50 100

A HENE L BE AR E A
Ratio of basic nitrogen to basic and tiller nitrogen/%
TE: Sov Ssooor Seooo THZEREIEHIE 435124 0. 3000, 6000 kg-hm?. *FIR7E
0.05 /K F LE¥E, FH.
Note: So, Szo00, Seono indicate the amount of the returned straw were 0, 3 000,

6000 kg-hm?. The symbol * indicates significantly different at the 0.05
probability levels, the same as below.

B3 AAEEWAE T RE ALY 5 R A FIFF=Fe) X 4
Fig.3 Relationship between ratio of basic nitrogen and actual
yield of super rice under straw returned treatments
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2.2 HIGBRENELER

K 4 BoR, TOREFFIE HALER A LAREE Z0RE 32 25— K
YRR AU BEA N 310, 43 BER A EEEEL A 4/0.
5/0. 6/0. 7/0 BEfL, “VI5rBERARAE 73.17%0A F:
FF 340 T A B2 ) AL 97 A 200 % 3 25— IR 43 B R AR RS U BE A7
40, rEERAMFEELEENCH 5/0. 6/0. 7/0 BEfi. S
Ab B 310 43 BE K A Z R /N L E 30.33%~60.67%, 111 Sao00
Al Seooo ALFE 3/0 1M EERAEF LT NE, REWMDEKE
IYEE, SYALHE 4/0 RAEFRALE 73.17%~92.67%2 1], Ssno
F Seooo ALHE 410 K AERAE 38.83%~56.67%2 1], b S
AT R A BT 34.34%~36.00%. 5/0 F1 6/0 BELT 5
BEYE 7y BERS AR, A2, X WIANBEN 7y BE R AR, H
AN FREIL HEEA, 4y BE R AN 100%. 7/0 F1 8/0 BEAL
FAEEIAT BT AN [F] s Sgo00 11 Sgooo AL EE 7/0 F1 8/0 BEAL 73 BEK
AR RES So ALFRAT FITIG N, IRl ZE AL IO G N 4T
1o 31\ 41, 5/1 IRBERL 153 BE R AL AR HEE AN 3/0,
410 18k, S A3 3/1 BEA 4y BE K AE %R 15.50%~43.33%,

-N()-IXO :'N-'JS-IJS
oo, Ns N
X
@ 80
W e
200
& e
% 2 40f
&K B
520t
3/0  4/0 5/0 6_/(_) 7/0 80 3/1 41 51
5 BB
Position of tiller
a. LEREEM(2013)
a. No straw returned (2013)
N N
100 -
S e
S 8ot
w 8
Lz oy
a5 a
4 I 1
| {il
g, ] LN 1K
3/0 40 50 6/0 7/0 80 3/1 4/1 51
5 BB
Position of tiller
. A% M6 000 kg-hm2 (2013)
¢. Amount of returned straw was 6 000 kg-hm2(2013)
NS NS
100 T T
2 I a
2 80} a,
W e
w260 a 1l 2ab
4% S Toe a a
v © 40 ) C b
&5 i
5 20} c. BTe
= 0
3/0 40 50 6/0 7/0 80 3/1 4/1 5/1

Position of tiller
e. ZFiE M3 000 kg-hm2 (2014)
e. Amount of returned straw was 3 000 kg-hm=(2014)

N,

1M Saoo0 F Seooo X EE 3/1 4 BERZIL T 0, AUA W/ HsrBE
KA SoAbH 41 BEf 7 BER AEFN 46.67%~69.07%,
T Ss000 F11 Seo00 A EE 4/1 BELT 43 BE K A2 26T [ 11.33%~
42.16%:; SoAbHE 5/1 BE 43 BE K A # K 24.00%~46.33%,
Saooo Fl Seooo AbFH 5/1 BEL /3 BERAE R T EN 15.67%~
42.84%., UL, FEFRLIE R NS El T 3/0. 4/0
eI ) R BEAL A BE R AE

B FRBEE LU B RS o BE R AR B R R, BR
5/0 1 6/0 BELL 7y BE K A5 100%4h, HoAl & BEfr 7y BE K E
HARITE N No180>Nas135>Noo.00>N1zs.45>Nigo.or R il
FHHALRIIGI, HEERAEZR TR, UL 410 i, Nigokl
HEEY Noggo AbFE 43 BE 2 8 5 T % 9.34%~11.50%.

FANNE 4 R TT LR, 2013 4F 3/0. 4/0. 7/0.
8/0 —IRBERIFN 3/1. 41, 5/1 —IRBER (5> BE R A R B S
T 2014 4, DL 4/0 A, 2013 FEorEER RS 2014
SR 6.33%~11.00%, X =EE 2 [N 2013 4K Fg 4 BEH
A AR =T [R B 2014 4.
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7E: Noasor Nisizss Noooos Nissass Nigoo 7 HIFHEIERIFEIE: 4> BEME )y 0:180 kg-hm2. 45 kg-hm%135 kg-hm. 90 kg-hm%90 kg-hm2. 135 kg-hm%45 kg-hm2,

180 kg-hm%0, F—/rBER AP R AR5 5%k 2R B %, NSEEERARE, TH.
Note: N is basic and tiller nitrogen, No.1go, Nas13s, Neo-go, N1ssus, Nigoo indicate the ratio of basic and tiller nitrogen were 0:180 kg-hm?, 45 kg-hm?135 kg-hm?,
90 kg-hm%90 kg-hm, 135 kg-hm?45 kg-hm, 180 kg-hm>0. Different letters among the different treatments of same tiller position mean significantly different at the
5% probability level, and NS means P>0.05, the same as below.

B4 REXABNIGELEAGEELNREAF

Fig.4 Effectsof different treatments on tiller emerging rate of different tiller of super rice
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2.3 NELEXRGRENXR

W KA KA B E R, WA —E

*3 BEABOIRRERSINFRENEXM

Table3 Correlation between tiller emerging rate and outside

WL P BE KA. £ 3 RAFEMME S BER AR R temperature
i AR NRFATLEH, AL 5 SR E . TRSATR  HRSHERAE
KGR EREOEAS, BN TARREE " s SRR EEERR
MWK, FERRRLR TRARIT S whetsay DU indecbanen - bewensil
BB R A Z B . treatments treatments and tiller tiller emerging
2.4 HIGBRIESERER emerging rate rate

AT R E R 4 BE R I P 5, 310, 31 BEALLE Noaeo 0927 087"

TN Nus.135 0.75** 0.79 **

Sy AbH 4y BE BB R N 72.25% ~ 81.15%. 47.48% ~ s Noseo 070+ 077+
64.1%, MAE Sso00 M1 Seooo AL ER 1 H1 T 3/0. 3/1 JLF# AT Nissas 0.87 ** 0.98%*
KA BE, FrUAAERA 0. HABBEAL R A F L Nisoo 0.83%* 0.94%*
HH 5 OR 7 BE R Bk =y, DA 4/0 BEL7 A, So b3y No-so 0.64** 073 %+
BENAEEN 77.75%~90.75%, Saooo A1 Seaoo A FE4 7 K Nas.135 0.74%* 0.84*
83.00%~93.33%. 86.04%~96.48%. % kb3 /) BE R AH A Sa0 Noo-20 0.65* 068+
DL 53 BE 5/0. 6/0. 7/0 RAE AR fimr, 17 =i L 7 BE 8/0 ACES 0.90** 0.71%*
R R

R B LA 5 B 4 BR (1) BB AT B0, % N 070 050+
BEAL 7 BEN R RN No-180>N4s5.135>Nogo.00>N135.45> Ss000 Ngo-90 0.80** 0.88**
Nigoo, EPBEAE ZRILALHIIG N, 25 BEA7 70 BE AR A 15T Nizs-ss 0.67** 0.76**
TR, LL 410 A1, Nigoo H No.ago A% T 5.44%~10.33%. Nusoo 0627 0.70%
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Fig.5 Effects of different treatments on tiller earbearing rate of different tillers of super rice
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2.5 FHliR@BRMEEFIER

R A NI RIS ER IR BEAL LU A R Ll 2 A
AR BRI . R EoR, MFEACEAF B
PR BB A T AR, RBUNARAL 20 BE > h A7) BE
> oy BE> AL BE, ANFIACHAR R BELL AR R A
FEICH BRI Z M, P40 B, Sy SEFLLE S AbEE

MR 0020199, Seo AFEL S A 0.16~
0.31g. ANIAIZUZE HEBERE L 0T 7 BE A3 2t A e,
KT No-180<N5.135<Neo.90<N135.45<N1g0.0, FiFF B R IENE L
G A, B 4/0 43 EEAM, Nigoo ALFEEL Nogo S0FE
TR ERN T 0.29~0.32g, WiiN 7.44%~8.36%, % &I
B3GR B 1 S BEAL AR .

x4 BITTHERAREERNBRERAHERENIT

Table4 Effect of different returned straw trestments and basic and tilling nitrogen fertilizer ratio on panicle weight for super rice at mature stage

g-spike?
FROEMALHE AR B AL e D o
Wheat straw  Basic and tillering JyBEBEAL Position of tiller
returned nitrogen
treatments treatments 3/0 4/0 5/0 6/0 7/0 8/0 3/1 4/1 5/1
No-180 3.93c 3.73c 3.60c 3.58b 3.12c 3.10c 3.48b 3.39c 3.16¢
Nus.135 3.9%9 3.87b 3.71b 3.72ab 3.23b 3.20c 3.59ab 3.54b 3.28b
Ngo-00 4.04b 3.88b 3.75b 3.74ab 3.23b 3.22b 3.6ab 3.55b 3.30b
S Ni13s.45 4.17b 3.93ab 3.82ab 3.78ab 3.41a 3.5a 3.6%9a 3.62a 3.43a
Nigo0 4.19a 4.03a 3.97a 3.97a 349 3.55a 3.72a 3.69a 3.44a
1y 4.06 3.89 3.77 3.76 3.30 331 3.62 3.56 3.32
No-180 - 3.83c 3.76c 3.69c 3.21c 3.09c - 3.44c 3.23c
Nys.135 - 3.89bc 3.82b 3.7% 3.21c 3.10c - 3.54b 3.30b
Ngo-90 - 4.03b 3.90ab 3.81b 3.29 3.25b - 3.64ab 3.32b
Ssoo0 Na3s.45 - 4.12ab 3.91ab 3.94a 3.65a 3.64a - 3.70a 3.45ab
Naigo-o - 4.15a 4.05a 3.99a 3.68a 3.66a - 3.71a 3.53a
Sy - 4.00 3.89 3.84 341 3.35 - 3.61 3.37
No.180 - 3.90b 3.82c 3.80b 3.21c 3.16¢ - 3.42c 3.27c
Nas.135 - 4.18a 3.91bc 3.81b 3.53b 3.51b - 3.68b 3.6b
Ngo-90 - 4.18a 4.01b 3.85b 3.56b 3.53b - 3.81ab 3.7ab
Seoco Ni3ss.45 - 4.18a 4.07ab 3.91ab 3.80a 3.71ab - 3.82ab 3.69ab
Nigo.0 - 4.19a 4.12a 4.0la 3.82a 3.78a - 3.87a 3.75a
RE] - 4.13 3.99 3.88 3.58 354 - 3.72 3.60
S - 92.350** 8.513* 14.273** 36.967** 10.295* - 60.117** 29.458**
F1{a N - 10.246** 14.025** 18.654** 14.345** 18.587** - 11.269** 9.749**
SXN - 3.246 0.233 0.998 2.283 0.188 - 0.567 1.446

W *RIRTE 005 K ERE, FH.
Note: The symbol * indicate significantly different at the 0.05 probability levels, the same as below.

REAT I FH AN 2R REBE L LL A7) AL B W LR ZRE AN [F) 2
BERDRIECI SN LR 5, AHIFIARERA R BE (L 1O RE i B R BE A
S T PR, RIUNIRAL D BE > P L7 BE > — 207y B>
Ry BE, FAEIE R 2 B2 N B L AR
LL 410 72 BESI, Ssooo AL HERERIEEL So ARFEHE NN 0.6~5.7,

Seooo AL S AN 1.5~8.7. AN EILERAE L pgil 4k
X TAFREMPERER AR ELmW, RIN
No-180<Nu5135<Ngo.90<N13545<N1s0.0, LA 4/0 7} BENM], Nygoo
ALFEEL No.ggo ALFEARRLAUE N T 12.3~15.6, $4)0 8.44%~
10.60%, ZzFEALLLGIIE N w25 5 1 & BEAL AR .

*5 EITCHERAREAERIBREN AR A
Table5 Effect of different returned straw treatments and basic and tilling nitrogen fertilizer ratio on grain number per panicle for super rice

at mature stage
FROCH A R FRILTEACAL Sy BEBENL position of tiller
Whest straw ~ Basicand tillering
returned nitrogen 3/0 4/0 5/0 6/0 710 8/0 31 4/1 5/1
treatments treatments

No-180 147.8c 145.7¢ 139.9c 139.0c 132.5¢ 127.6d 139.1c 137b 128.5¢c

Nas-135 152.2b 151.1b 145.1b 143.3b 138b 131.4c 143.1b 141.8ab 132.5b

Ngo-g0 153.8b 151.5b 146.2b 144.2b 138.8b 132.2c 144.8b 142.5ab 133.0b

S Ni3s.45 156.3a 153.9b 148.2ab 148.3ab 141.7a 136.9b 146.5ab 145.9a 137.4a
Naigo-0 160.5a 158.0a 156.0a 151.8a 140.9a 139.3a 148.0a 145.7a 137.0a

1y 154.1 152.0 147.1 145.3 1384 1335 144.3 142.6 1337

No.180 - 147.6d 147.1b 139.6b 135.2¢ 127.7¢ - 146.3b 132.5b
N4s.135 - 151.7¢ 147.1b 140.2b 135.0c 128.5¢ - 146.2b 139.1ab

Ngo-g0 - 155.5b 151.7b 151.4a 139.7b 131.3b - 146.6b 132.7b
Sso00 Niss.45 - 159.6ab 152.1b 151.5a 142.6a 141.0a - 152.3ab 140.7ab
N1so-0 - 160.1a 161.0a 152.7a 143.4a 143.0a - 155.9a 142.3a

15 - 154.9 151.8 147.1 139.2 134.3 B 149.5 1375

No-180 - 147.2c 148.7b 137.2b 132.6d 128.9b - 145.9¢c 130.9d

Nas-135 - 157.7bc 154.7ab 153.9ab 140.5¢c 141.3ab - 150.8b 142.1c

Noo-g0 - 160.2b 159.3b 154.6ab 143.3b 139.8b - 151.9b 141.1c

Seaoo Ni35.45 - 160.8b 159.6a 154.7ab 145.6ab 141.4ab - 155.8b 144.8b
N1go-0 - 162.8a 160.4a 159.0a 147.2a 145.9a - 160.0a 147.7a

T - 157.7 156.5 151.9 141.8 139.5 - 152.9 141.3
S - 45.388* 23.701** 5.707 11.697* 8.513** - 36.648** 15.175**

F1H N - 8.751** 19.155** 15.014** 12.036** 14.025** - 9.440** 8.589**

SxN - 3.110 0.791 0.980 2.238 0.233 - 0.608 1.44




18 1

R IE AT 22 Ak I G Bt 22 BE RUIL AR e B LA B A A 73 BE BB B B 143

3 i i
3.1 EREIAHEMAREERLLGIHINEBBRFESEL
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KRR AR R, ERARBEHASET, 30 10
WU R 2R 70 BE I K AR S AR BENT O 310, 4y BE R AR F B4R
H{E 4/0 1K/ BEAT 5/0. 6/0. 7/0 HifiisrEE b, SFHk
A RAE T0%LA E, o EERRRIRIE 75%. SR
g R WML KRG R A2 4y BE R AE 4L T 410, 5/0. 6/0
BEAT, X5 ARG S5 AL T 2R I FH A H L e e 2
TGy BEM KA AR IR BEAL )y 410, 4y BE KA B 7E 5/0.
6/0. 7/0 AL BE b, RS HACFERRAR T HRAG 0 BER
AR, B ACEHEIR —ANBEAL, EH U AARRE H
7 R4 HH 5 35068 20 R i 1A 40 B AR K 52 B0 ) 1 Ji A 3=
H 34 HUEKFERE R AR B FEFF IR A L A
G SR K E S, (5 MAEY SRS
B, miERAE KR FRNE R R A KRR R
YEEYR, XY R B — e 2 5 2 R KRR
RAEKKRE, MNHEKRERTHSBEE K, A8
INER IR LG N, o BEAR LA T R A4S ML e L R
DEERARIE, WO T AR BENRE . NOBER
ERMME, EUWMINERSERNHE, itk
FFIE 4 AF UGB ARG > BE R A2, DLARIIE H [A) 25 A
W, Aok, ARILEREIR, 2014 B8R AR L
KT 2013 4F, PEMAKT 2013 4E, AR 2 2014 4
BERAK, S BERAREE, A8, b
T, DR L I P T v T A4S ML e R o BE R R
RN, EERURIGE, B K SR
3.2 ERITCHEMEEEELGIMHIEREERES
s oA

AR R, WU R A o) BERRUR KRG P2 R
B EEN, RREEEUR R, RS AR S T KFE I 45
S RRIE. TR R SRR . 4
TR0 &5 J TR LA 5 MURE R A A FH A AN I HH A B
PR 2.49%, 1X 5 ARIG S5 R AR T 45 R,
TG 22 1 FH A B (M4 7K e 2 B Rl 32 ZEAE R 7E. 40,
5/0. 6/0. 7/0 {]—Z 5 BELL Iz 411 254y BE, TASFTIE H
AP A AR TR E 5/00 6/0. 7/0 LUK 511 4y BE,
FEANIE H AL B SR BE A S0 A P PR AIK,  5 808 B E0R
o ARG R R BERE LLAZ X T KRG I AR 7= DA B
o, ARIREE R, BWERIEMMFRIC. B2 n
T B AT AT LA A 2 e B R, HL AU o BRI G I e 248
WA L, X TR BRI R T R A BT
REENMSHBENLR LGN 10 3 WML SRS 2 i
W, DRI SRR SRR R SR, TRIRESHL T
BRI . ARTFFOE R, BEEF RS HE N, &
RN R FE LR L R B e . T2 R PTRE Y
sELRW, E SRS R AR LA BE R 2 HoE
BEMK, AEERBASEREAKRENEK, SeEKRERE
W, fEmhrreE, XS5ARREERAN, 8T
e RN AR IS TE 22 Fh 00 25 11 T EAT B R LA AL 72

A 2 REIE H T KRR AT A FBOR,  EK TR
A E PRS- R A SRR AR AR R B
B SOMKRERIEAR, I I 243 24 08 L P g5 22 A
BN, AL KRS i ) ORI K TR, A5 KAE Xt
TRENEA R AR,  BUIHIU AT DAE 240 R . K
AR SRR R, AR AR AN RIKAS i A
KRFPERLAL b, AR ] SERR TS OLIE & B A R B B
HAbFRBEHE I, A AbIE SRR R 0 H P20,
3.3 T RIAEHIEBRFED ERBLFIERIFMN
ANF AL 7 BE A AR AR, (RO BE 5
7o 4 B A RAURL ORN RUBR 7 25 AN (R (R P20 A
TEAE RN, Al — A PARAL 70 BE 3/0 Je 410 FRERL 5 [ A
Ji e f i, S BE 710 S 8/0 FAEURL L S AR B R A,
I AL 23 BEAL T W5 2 2 18] AN [R] 2 b8 F B A BT T 43
ERE R MR A A MR 52, AR 2 RR &
30 RSN 3 B0 BERE R R AR A 2, X
7 T S Tt 2 A 3 FEL A 45 73 BE AR R 3 P A1 5 S0 1A A
PRZIAISEF s, BABERIRIS 2 (M9 KO, 1
I YRR AR R R RS O i BT A I SR 3 K
FEMRA, et 7 RE A SO i3 . 534t A s
SURARY], BRI, 7> BEAL L] T Fa &
B BEAL I AR )T B A A RO RO, BRI MR R L
B R E D BERURRAR, MR Z IR SS9 A2 55 T B

4 £ ip

TG 22 0 F LA R 7y B R A A iR 32 B4R R T
4/0. 5/0. 6/0. 7/0 BEAL, T2 FE I HA L4068 2 7 3 224
W1 5/0. 6/0. 7/0, ZZ A HAE 1S ML I 2 F oy BE R
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Wheat straw returned combined with nitrogen as base fertilizers and
topdressing at tiller stageimproving thetiller emergency, earbearing traits
and yield for machine-transplanted super japonicarice

Xiong Ruiheng, Hang Yuhao, Wang Qiangsheng™, Xu Guochun, Liu Xin, Wu Hao
(Nanjing Agricultural University / Key Laboratory of Crop Physiology, Ecology and Production Management, Ministry of Agriculture,
Nanjing 210095, China)

Abstract: The tiller emergency and ear bearing traits of super rice have important influence on actua yield. With the transfer
of rural labor and the integration of farming machine and agronomy, rice planting mechanization has become a dominated
developing direction and key technology for modern agriculture in China. Rice-wheat rotation is the main mode in farming
system of China, every year large amount of straw is produced by wheat planting, and the returning of straw has become the
most direct and sustainable technical method to the comprehensive utilization of straw. The application of nitrogen is an
important measure in improving rice yield, however, the unreasonable application is unfavorable for the growth of rice and the
utilization efficiency of nitrogen. At present, the research about the tiller emergency and ear bearing traits of
machine-transplanted super rice under the growing condition of straw returning and nitrogen management is still scare. In
order to analyze the effects of different amount of returned wheat straw treatments and different ratio of basic and tiller
nitrogen on tiller emergency, ear bearing and yield composition of machine-transplanted super rice, the experiment took the
super rice Nanjing 9108 as experimental materials, and designed 5 treatments with different ratios of basic and tiller nitrogen
and 3 treatments with different wheat straw returned amounts. Under the condition that the total nitrogen application amount
was 300 kg/hm? and the panicle nitrogen was 120 kg/hm?, the ratios of basic and tiller nitrogen were 0:180, 45:135, 90:90,
135:45 and 180 :0 respectively (unit: kg/hm?), and the amounts of the returned straw were 0, 3 000 and 6 000 kg/hm? The
study was done in a field plot experiment to survey the tiller traits and the yield composition at mature stage of
machine-planted super rice in 2013 and 2014. The result showed that the tiller starting position of the primary tiller emergency
for main stems of non-straw returned machine-transplanted super rice was 3/0, the main tiller positions were 4/0, 5/0, 6/0 and
7/0, and the emergency rates were over 73.17%; the tiller starting position of the primary tiller emergency for main stems of
straw returned machine-transplanted super rice was 4/0, and the main tiller positions were 5/0, 6/0 and 7/0, which indicated
that the wheat straw returned treatment decreased the emergency rate of lower position tiller of machine-transplanted super rice.
The tiller emergency rate of machine-transplanted rice was 100% when the tiller positions were 5/0 and 6/0 and wouldn’'t be
influenced by the ratio of basic and tiller nitrogen. With the increasing application of basic nitrogen and the decreasing
application of tiller nitrogen, the tiller emergency rate of other tiller positions decreased. Wheat straw returned treatments
reduced the tiller ear bearing rate and therefore further reduced the effective panicle number at mature stage, but grain number,
setting rate, thousand seed weight, panicle weight and actual yield increased. The increased ratio of basic nitrogen reduced the
tiller ear bearing rate, but promoted the grain number per panicle and the panicle weight of single tiller. In the experiment, the
highest yield was achieved when the ratio of basic and tiller nitrogen was 45 kg/hm?135 kg/hm?. Contrasting the experiments
in 2013 and 2014, both the effective accumulated temperature at rice tillering stage and the tiller emergency rate under the
same treatments in 2013 were higher than those in 2014, and hence the final effective panicle number and the yield in 2013
were improved. The research reveded the law of tiller emergency and ear bearing traits and the reasonable nitrogen
management of super japonica rice, and provided the technical base for the high-efficiency and high-yield cultivation of
machine-trangplanted super japonica rice planted in large area. In conclusion, the research results of the experiment are as
follows: 1) Wheat straw returned treatment postpones one tiller position in tiller emergency stage for machine-transplanted
super rice, and leads to the reduction of effective panicle number, but improves grain humber per panicle, seeding rate,
thousand seed weight and actual yield. 2) With the increasing application ratio of basic nitrogen, the effective panicle number
decreases, and the super rice has the highest yield when the ratio of basic and tiller nitrogen is 45 kg/hm?135 kg/hm?. 3) When
the amount of the returned straw increases, the appropriate improvement of the ratio of basic and tiller nitrogen can improve
the yield of super rice. 4) Under the temperature range appropriate for rice growth, the increase of air temperature or soil
temperature can promote the tiller emergency of super rice and the tiller emergency rate has a significantly positive correlation
to temperature, which can further improve the effective panicle number and the final yield.

Key words: straws; agricultural machinery; crops; basic and tiller nitrogen; tillers emergency and earbearing traits; yield
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