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Effects of Combined Biochemical Inhibitors and Fertilization Models on Rice Population
Quality in Yellow Clayey Field

ZHOU Xuan*?2, JIN Rong*, WU Lianghuan*?", DAI Feng®

(*Key Laboratory of Environmental Remediation and Ecosystem Health, Ministry of Education, College of Environmental and Resource Sciences, Zhejiang
University, Hangzhou 310058, China; ® Zhejiang Provincial Key Laboratory of Agricultural Resources and Environment, College of Environmental and
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Abstract: [Objectivel Application of biochemical inhibitors is one of the effective ways to improve fertilizer use
efficiency of rice. The objective of this study is to reveal rice population heterosis as affected by combined inhibitors and
fertilization models, and find a suitable high-yield and efficient application method for rice growing region in yellow
clayey soil. [Method] The experiment was conducted to study the interaction effect of biochemical inhibitor
combinations and fertilization models (one-off and three-time fertilization) on population quality of rice in yellow clayey
field using two factor randomized block design. [Result] Three-split urea fertilization significantly increased number of
productive tillers, effective leaf area index(LAl), dry matter accumulation from heading to maturity, SPAD value at
heading stage and grain yield of rice by 0.8%, 24.0%, 9.3%, 1.5% and 14.2% compared with those of one-off fertilization
treatment, respectively. On the other hand, addition of biochemical inhibitor (NBPT/NPPT+CP) significantly increased
number of productive tillers, panicle setting rate, dry matter accumulation after heading, efficient LAI, and SPAD value at
heading stage of rice, and also improved the grain to leaf ratio, enhanced the source-sink relationship among different
fertilization models. Correlation analysis showed that dry matter accumulation from heading to maturity was significantly
positively related with rice grain yield. Application of new urease inhibitor NPPT alone or combined with CP had the
same effect on population quality in paddy field with NBPT. [Conclusion] The integration and optimization of
fertilization technique and combined inhibitors application can improve population quality of rice, photosynthetic product
transformation and grain yield in yellow clay field.

Key words: urease inhibitor; nitrification inhibitor; N-(n-butyl) thiophosphoric triamide (NBPT); N-(n-propyl)
thiophosphoric triamide (NPPT); 2-chloro-6-(trichloromethyl)pyridine (CP); yellow clay field; population quality.

o OE: [HMY SInEASR IR SRR R AR ABOE7 L —. AW B TE4 S A R AR 7m
LR AR B, FHRE AT XK RS A . [k RA ZHRMYLX A, R
AL AN A5 i AEAR X (— R M AN 2 Y AR EL VS B B K R B R s . D45 Y JR 34 Wit A A 3
KR SR BEEL A RO T AR TR EL(LAL AR A T 5 R AR SPAD {ERF br r= B — U P it A
AR BE 35 5 2 HE T 0.8%. 24.0%. 9.3%. 1.5%F11 14.2%., AFFEALES T, Feh AL FI4H & N- T 2Rt
R N-TH B AR = e +2- 5 -6-(= 4 F 2) ki (NBPT/NPPT+CP) 55t 25 45 m /K B 6 SR BE S M0 R BE R, 1Y
IS TR R &, WA LAL, BEhnimi SPAD 18, IREUKIERIM L, BBl R. Mtk
B, HRE A AT R R S KRR R B R IE ARG . 7 AL IR B #1750 N-T4 R 6R AR R Ik = i (NPPT) . it
F B 5 2-%(-6-(= & FF ) ke (CP)RL i i /K R BE AR R 25 N- T LB ACBEBE = e (NBPT)M L. [ 4516 ] Jmid it i b

YrtsBEA: 2017-04-01; f&oidmus®IBEA: 2017-06-06.
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B CZARNTT BFMETRIE B E . WKL R S LA R A F AR .
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AR AT B e () B e S5 A Ak, T DAB B s e UK BB A R &, IREDCA Tk, e EE &,
XEEIE: MREEIIEIFN; AEALINHEIFR); N-TRBABERL =& (NBPT); N-NZERARBEN =% (NPPT); 2-E-6-(Z&F

e (CP); YR B =
hE 5SS S143.1; S511.01

RN R AEMERTLFH I REEFRTRL
—o WEGREHKHINCA - E A 2, 290557
PRI B B ) 34%M . FUIRME A G 3, A%
1% N IR 224, FteRick it m ™, ekt e
AW TP 5 et 5 32 20, HAr, s b I

PR TR R A 00 B it B A R A UL

O R AR A FAR . N KRR, bk
IR 3055 RN A A s 7 e B

JUR B 1) R o 4 ) - R BEE M, SELR IR R
KA, AERZ 3R F R RS s i kT, R B
DR R, PR IS B AR (HQ), ARtk
Fi(Oryza sativa L)YAEK KB TR R, Figm
MO re g, RedeEfEH TIE AR I AR B A
o N-T JERACRENE =2 (NBPT) i) LLSE K i It £ )
JREY L BRI WR NH R NH3 (9K,
b NHz P4 R A0, MTASERE U SR 9078 77 il
WA ISY, RS AL 75 XUEURE (DCD) A el
FE - 39805 55 A (CH, BT NLO) I HE U8 R . 25 161
HAKG IS DCD Resg it RAAM, BB R Re
71, BRI RIE 1, FEPEEUKREREAR T A
AVERE, M,

FEKREME AR S/ & 0502 SR EEY
VIR 279%F 38% MY, - B A A TR E e 5 KT
NG X . B SR A TR A I —
WAL E ARG L, EHE KA L, B 6
FAZ, BT Rk EP, sk P gl
N, BRI X R R R BN, T S AT o B
. ALggi e g 2R it L A . it BogE e,
WA IOk IE P, AT R s %
A B R SEI S e A R R a s, AFFEreik
BRI RB2, BN, @0, BERE R
RGN R B SR, 8 AR RRAR A B
FAE YR RS 77 A K BUA BB A H KO B K
e, BT AR N i R B,

HHEr, 7630e H_E 5T AL 3k 1) 40 & B it 1

7R PO, i 45 4 e AR ) B 7 B R A AR

WL B G HE T A A4 2 IR ik R IL—30H R4
7 FH T 5% PR M T 0 ) 71— N- 79 SR At AR I — i
(NPPT), EA &Rk /e e, B, RATTRE
i Pt 00 #) 751) (NBPT/NPPT) A A4, 417141 791) (CP) i it &5
A A TR] e AR 20 25 Y P P 2 R AR S R ) )

SCERARIRED : A

&S : 1001-7216(2018)02-0169-12
BEFL, B EAR N B U H AP o B G PR 3R S ) P it

DR A A A0 ) ) R A T A P 4 (A B A Al
AR

1 M5

1.1 AR

R T 2015 4 5—10 AEHTTLA &3
X TR ERAE 42 A KT (29D1'19"'N, 11927'96"E) 1T .
ZXH AL S R AR S, BT R 2R S,
IR 86 m, FEIBEE & 1424 mm, 2SR 17.5 C.
BOR EHON B R HUKRE L, AT NENH. BHEL
HER AT N pH(H,0){ 5.31(m « : mx=1: 1),
HHL 25.60 g/kg, 4% 1.87 g/kg, BlfFEZ 118.40
mo/kg, %M 7.21 mg/kg, #FEH 93.00 mg/kg.
1.2 ke

K ARG P ARG AR RS L. BB IR
Z(& N 46%), WAL VIS BEERES (& P.Os 12%), £
NEAEALE(E KO 60%), H 4 T 2800 X IR R
B AR . IRBEHDH) ) N- T EEARAEEE =
JZ(NBPT) N-PA 2 A A B EE — ik (NPPT) AAS A6 4061
7] 2-5-6-(= 5 H 3L )L i (CP)24% 3L 71 T N 43
afi, mWTRESEL THBRARA .
1.3 Rt

TR R FH 2 A 401 751 2H - <t S0 2 7 TR 2K
WLX T, B 2 P B X (— IR AR 2 it )
A6 FAALINHIFIH A AR E(CK), 3t 13
ANAEHE(ER 1) BUIE S H0 ) S e B — R A3 A
B (P,0s). #(K,0) &5 90 kg/hm? A1 120
kg/hm?, B FIE R A 4 30 P A S A TR i — v bk
M. ARIEE S 19.8 cm>19.8 cm, 25 F57/hm?,
[ 2 M. EFGT 2015 4E 5 28 H#%Fh, 6 H
21 HA#%, 10 A 14 HYEk. /N X T 30 m*(5 m>6
m), B8 3 IR B/ X 2 (R I JF: FH A ) . 3,
X 2H (A HEREVE), BORE AR, T R) A A 3 4 A
AT

KFEAKIAG—10 H)RIEEIE s &

TR REERAE(E 1), m AR SR A
KIEHIN 29.9°C. 22.6C. 26.2°C,
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*1 AEEABR
Table 1. N application methods.

AbE Jiti N £ 77 FOHIFNA I (LA N ) it e 77 =

Treatment N rate/(kg hm?)  Type Rate/% Application method

CK 0 7 NO 0 it ZHE Zero nitrogen fertilizer application
u 180 & NO 0 — X3t One-off basal application
U+NBPT 180 NBPT 05 — MLt One-off basal application
U+NPPT 180 NPPT 0.5 — X FE i One-off basal application
U+CP 180 cP 0.3 — MLt One-off basal application
U+NBPT+CP 180 NBPT+CP 0.5+0.3 — X FE i One-off basal application
U+NPPT+CP 180 NPPT+CP 0.5+0.3 — X3t One-off basal application
U3 180 7& NO 0 M e+ M e - Mpge=5 .32
U3+NBPT 180 NBPT 0.5 M e+ M e - Mpge=5 .32
U3+NPPT 180 NPPT 0.5 M e+ M e - Mpge=5 312
U3+CP 180 CP 0.3 M g - M ssge - Mpge=5 . 3.2
U3+NBPT+CP 180 NBPT+CP 0.5+0.3 M seg + M e - M pe=5 312
U3+NPPT+CP 180 NPPT+CP 0.5+0.3 M seg M e - Mpe=5 312

UGB A EENE. BUE)RE SRy 6 H21 H. 7 H8H. 8 10 H. U—JKR%E:; NBPT—N-T JE:HACHEME = k; NPPT—N-T5 %
IARBENE =W s CP—2--6-(= M W AE)ME. F.

The time of split fertilization (basal, for tillering and topdressing for panicle initiation) are 21 June, 8 July, and 10 August, respectively. U, Urea;
NBPT, N-(n-butyl) thiophosphoric triamide; NPPT, N-(n-propyl) thiophosphoric triamide; CP, 2-chloro-6-(trichloromethyl)pyridine. The same as
below.

o RO BAE BUEAL. SRR, SR, T
o Rk i e HE BRI AU A,

2) i Average temperature 15 ﬁ ?E %fﬂ
: SKH Excel 2003 I SPSS 17.0 #4f 43 bt -2k
TG

50 r

45 }

S5 Temperature/'C

2 SRS

- 2.1 IKFEHRS
) I 2 Al 50, AREIEEERT, SFEEAEH
1 Date it AL B OK R v 30 Y2 2 vy T X R AR B o AR AL
E1 KigEsEHasa T ZH B e AR xS 7K AR v ) 58 BB A i 2
Fig. 1. Temperature during rice growth stage. (P>0.05). #ifIH U3 AbHEKREME EEL U AbEE$E &
1.7%. JR#E— M, S0 e U A3
14 MEmMBKRFGZE FEIN 0.2%~10.5%. FRER 73 Ut % 7 Add
KBGO/ XGRBRL T G se . B U3 ARERIE N 2.7%~7.8%. 1B it FH JR Z AN
T4 Joa = A T AR TR EL(LAN 2 0 T % E A ) ) L B R R AT [RGB R K FER
B /NXELS 5T, RS REOEI e S, {5 2.2 IKTEEEERER

10-04

08-30 f
09-06 f
09-13 f
09-20 f
09-27 t

B N O ©
R
~ I~ I~ I~
o O O o O

— ©
N(\.l
o ©
o o

2. {8 3 WA AR SR AR, Z R AR R A M2 2 TN, it AR O KRS A R R B RN,
BETFRE 23 (P<0.05), AEALINHFIZH B0 KA B e 22 AL

A RO AR S A TARIRE ) AR R N A B 2 (P<<0.001), & A2 HLAL R AN
AR BRI AR b 3 MM AR B&(P>0.05).

A7 28 e T R A v 2 e AR R 0l g A A T AR AFRAEAE R, il R AC B A R B B 3
A 5 T AR o T AR A e XTI AREE . UB AEEUKTEA REEBE U Ab 3

FEHU TR (em?)y SEREEUH R (em®) BL $ 7 0.8%. R4 U AEA F T KRB IR 7
H (mg)/mH A (em?): B AR bR e SR R, ATUAME AT REBES . PR — ki A
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140 140
120 120
. 100 : 100
. 'Zi“‘ 8 | - é’ 8 |
: E il S UNE et N 3;1 | :%\”‘BPT S
Boor _e—uscp —o—U+NBPT+CP oA p el
o | —HUNPPTHCP 20 |
0 L . L 0
MT PI HS MS MT PI HS MS
4G # Growth stage 4 M Growth stage
MT— /3Bl PI—20888]; HS—HhAl; MS—aadl. TIA.
MT, Mid-tillering stage; PI, Panicle initiation stage; HS, Heading stage; MS, Maturity stage. The same as below.
2 TREALETKIENHS
Fig. 2. Plant height of rice under different treatments.
#=2 TRETKIEHEERER
Table 2. Productive tiller rate of rice under different treatments
pose STEEIE X ) EERVEY 1 FRARR
Treatment Maximum tiller number/(<10* hm3) Productive tiller number/(><10* hm) Productive tiller rate/%
CK 250.047.2d 216.746.3d 86.742.5 ab
U 416.7H2.0a 27294+ 9¢c 65.5#1.9¢c
U+NBPT 354.2410.2 be 291.748.4 abc 824424 ab
U+NPPT 343.849.9 be 280.248.1 bc 81.542.4 ab
U+CP 350.0+10.1 be 283.348.2 bc 81.0#2.3 ab
U+NBPT+CP 353.3+10.2 be 284.648.2 abc 80.5#2.3 b
U+NPPT+CP 341.749.9 be 285.548.2 abc 835424 ab
U3 415.8#12.0a 275.0&.9¢c 66.1+1.9¢c
U3+NBPT 353.3+10.2 be 291.748.4 abc 825424 ab
U3+NPPT 370.8+0.7 b 300.048.7 ab 80.942.3 ab
U3+CP 366.7+10.6 b 300.048.7 ab 81.842.4 ab
U3+NBPT+CP 358.3+10.4 be 308.3#8.9a 86.042.5 ab
U3+NPPT+CP 337.149.7¢ 299.048.6 ab 88.742.6 a
ANOVA
F ns * ns
| Fxk ns Frx
FxI ns ns ns

F— R 1 —3HH & P —H R i I & . RSP EHRER (n=3). FH PRI EFBRELE 0.05 /K LR
B3 (LSD &6 ;*. **FI***/3 5 X IRTE 0.05. 0.01 F10.001 /K EZEFEE, FH.
F, Fertilization model; I, Inhibitor combination; F>d, Fertilization model > Inhibitor combination. Data in the table are Mean%SE (n=3). Values followed by

a different letter are significantly different at P< 0.05 (LSD). ns denotes insignificant difference; *, ** and *** are significantly different at the 0.05, 0.01 and

0.001 probability levels, respectively. The same as below.

U+NBPT . U+NPPT . U+CP. U+NBPT+CP #i
U+NPPT+CP 4bH 5 U BRI EL, A RCEEEE )
L 6.9%. 2.7%. 3.8%. 4.3%Fl1 4.6%. JKEIK
M B, U3+NBPT . U3+NPPT . U3+CP .
U3+NBPT+CP #1 U3+NPPT+CP b3 5 U3 4bHEAH
bb, B RCEEEERU 45 6.1%- 9.1%. 9.1%. 12.1%
F18.7%. 1t B it FH R 2 v A ik 771 L 3 L U e T 4
SERFIE, REiRmIKTEA B BE .

U3 Ab /K FE AR i U AR PR 1.0%. JRER

— kPR R, A R A B U Ak BB
23.0%~27.6%. JRZ 530 H, 25 4] ) b B A
U3 AbFRI8IE A 22.3%~34.1% . Uit B it F FR 2578 0410
IR N BE JI RS ], BB M /KA AR
RN TR BT BE R 2, FRTHFEIL K.
2.3 KFEMTEERAMRAIATYRMNERE ST
FENXR

FHER 3l , it AR e 7K R il A 2 R A T
YRR BB T B AR FR BN, 2 2 B
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Table 3. Properties of dry matter production of rice under different treatments.
e AU MR BT R M AR BR  TEE R S ] D% Ui S —
Treatment Biomass at heading Biomass at heading Biomass from heading Post-anthesis biomass Total biomass Harvest index/%
I/t hm?) to total biomass/% to maturity/(t hm?) to total biomass/% at maturity/(t hm?)

CK 9.840.3 b 124304 e 1440.1f 87.6%2.5a 11.240.3g 57.5#.7a
U 10.8#0.3a 28.040.8d 4240.1e 72.0#2.1b 15.040.4 f 47.74.4d
U+NBPT 10.3#0.3 ab 32.0#.9¢c 4.940.1d 68.042.0 bed 15.240.4 ef 50.1+.4 cd
U+NPPT 10.1#0.3 ab 36.3+1.0 ab 57#.1¢c 63.7+1.8 de 15.840.5 cdef 52.541.5 bc
U+CP 10.4#0.3 ab 37.54+.1ab 6.340.2 b 62.541.8 de 16.740.5 abcd 51.5+1.5 bed
U+NBPT+CP 10.2#0.3 ab 36.8+1.1 ab 5.940.1 bc 63.2+1.8 de 16.240.5 abcdef 52.6+1.5 bc
U+NPPT+CP 10.640.3 ab 35.4+.0b 58#0.2¢ 64.6+1.9 de 16.440.5 abcde 51.1+1.5 bed
u3 10.940.3a 29.740.9 cd 4.630.1 de 70.342.0 be 15.540.4 def 52.1+1.5 bed
U3+NBPT 10.5#0.3 ab 35.3#.0b 57#.2¢c 64.7+1.9 de 16.240.5 abcdef 52.6+.5 bc
U3+NPPT 10.4#0.3 ab 35.3+x.0b 5.6¢0.1¢c 64.7+1.9 cde 16.040.5 bedef 52.7#1.5 be
U3+CP 10.940.3a 36.6+1.1 ab 6.340.2 b 63.441.8 de 17.2#0.5ab 53.3+1.5 abc
U3+NBPT+CP 10.8#0.3a 36.8+1.1ab 6.340.2 b 63.241.8 de 17.040.5 abc 55.3+1.6 ab
U3+NPPT+CP 10.7#0.3 ab 38.8+l.1a 6.840.2 a 61.2+1.8e 17.4405a 54.2+41.6 abc
ANOVA

F ns ns Hxx ns * Hkx

1 ns il il o o ns

Fx ns ns * ns ns ns

W32 2 (P<<0.05 &% 0.001), A=ALFMIF2H & % /K
e A ol B RN SOIR FE B S A 2 3 (P>0.05),
AL LN X KRR e R A Rl 2 A T 5 A 2R R e
3 (P<<0.05).

U3 KbEE /K ARG AR 2 sl AT it SRR U A
R 5 9.3%. i I 2 Uit AR A ) T3l 2 KRS 19
oK, AT DAYE KR dh AR 2 A T AR R
PREZE— RV A A, 25 ) ) A 3 e A 2 2 T
Yyl B CK ALFRIE N 202.5%~350.4%. 5 U 4t
HAHE, U+NBPT. U+NPPT. U+CP. U+NBPT+CP
A1 U+NPPT+CP AbEE 73 71 2 42 51 16.3%+36.7%-
48.9%. 41.5%# 38.2%; 5 U3 WbBEAHEL, 474
5 6.4%. 25.0%. 36.2%. 29.4%#1 26.4%. iBH K
FUN DA 3 — Rt FH AT DR S AR AR UK FE 7R 47
BURE SIS MAE B EI TR R JRE5
YO H S 541 770 A B e R A A T R AR
5 CK AbFHHE TN 230.7%~386.5%. 5 U3 AL HAH L,
U3+NBPT. U3+NPPT. U3+CP. U3+NBPT+CP #lI
U3+NPPT+CP A3 /37l i &8 5 24.5%. 22.7%.
36.7%- 36.5%F1 47.1%. i B Jiti FH bR 25 sl 551)
TIRLERE SRR G, AER TR SRR AR S
THIRAR RE, Nmre B S .

KR P2 2 o R T R 2 s B ) G A P e
77, WHCRTR0 S 772 8 B A AL J5 Rk
B RS P, RS T R B, R AL AT A

T /K AE AL 05 & (r=0.380) T4 5 &
(r=0.917**) 2 fth 2 2= il T4 B A 2R (r=0.941**)
¥ 57 2 W3 IEAHR (A 3).
2.4 IKFEMEFRIEH

H B 4 TTHL, AEBEIET, FEEEF
Jite S Ak K AE T AR B(LAD Y B3 = T CK &b
B U A U3 AERA B HTHT LAI 35 5828 & T 0 55
AEER,  FF o) TR AT AN S BT 4G R B, I ETT
LR T ) b 3

FHER 4 v, AR O K FE AR & LALL
A0 LAL FE R0 LAL RSk 2. 3% (P<<0.001), A1k
P RIS S 3 28 AN K Ag A LAL S 2
LAI 237 5 2 8 % 2 (P<<0.01~0.001) .

AFEAER S, R EE R LA 35532 5
T CK Ab#E, U3 AE/KFEA R LA R U AbFE B 3
PErE 24.0%. Wi 3 Uit AR A R T8 2 KRR IR 53
ok, A DLR KA A 2 LAl JREZE— IRt
R, B4 ) A SRR A R LAL $2 CK Ab 34
Bn 72.1%~96.3%; 5 U AbEEAH L, U+NBPT.U+NPPT .
U+CP.U+NBPT+CP F1 U+NPPT+CP 43 A A
2 LAL 43 532 5 9.5%.14.1%.7.2%.5.3%7F1 4.5%.
PREZE MU FH 25 00 770 A B e AR A 2% LA ¢
CK AbFHHhn 113.5%~125.8%; 5 U3 4bHAHLL,
U3+NBPT. U3+NPPT. U3+CP. U3+NBPT+CP i
U3+NPPT+CP &b B FE A 2 LAI 23 il 472 51 4.7%.
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Fig. 3. Correlation between grain yield and biomass at
heading (A), at maturity (B), and from heading to
maturity (C).
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BHRLAL, NEINAE EIHAE YRR T3
fih
2.5 IKFERIAEE

H2E 5 Al %N, Jitn AEAR SO K RS B B Sk
H5/ - ROk 2 /1RGN B S 35 (P <<0.001), A=Ak 455
ZH A X6} 7K T S /v AT B T N7 I 2 B R O 3
(P<<0.05~0.01), i A H AN AR (P>0.05).

ANERAEEER S, N ASFE KRR 1
FHRT CK 4bH., U3 kb /K RE s 8/ 558 U AL FE %
ik 8.0%. Ut B — IR Pt Al 24 m R A R, R i
JEEBCRTR D BER %, AR AR, X%
FerEZE, IERRM TR R, KRS SRR, A
FT g, IRE—IREAT, U+NBPT.
U+NPPT. U+CP. U+NBPT+CP A1 U+NPPT+CP 4b
5 U AEAR, RE AR 12.1%. 7.2%.
12.0%-+17.9%F!1 20.3%. bR % 43 it F H , U3+NBPT .
U3+NPPT.U3+CP.U3+NBPT+CP F1 U3+NPPT+CP
ACFR Y U3 ALFRAIEL, kL EE /AR 2 ISR 5.8%.
11.3%. 9.1%. 5.9%7%11 9.5%. i B it FH R Z s i
575 IR AR TR TR, BB m KRG kL E S
AR . EARERIBEINAS J i B AR AL, H IR T
EIEE, BRSO FRL ™ 1R DTk o
2.6 7K#E SPAD &

HE 5 alhn, AFEEESREST, &FEATH
i F AL KRG SPAD HI5 R & T CK AbH, fhiH
Jii SPAD fHBE# L B HAEZHT . MR )5
HICRFE R RO E A ThRE, VIa APk ER 75 Sk 2 SeEl
TR A P 1 e e 0L, A A4 o) 70 2 4 A i A
XK FE SPAD AHIAZ B AN AN 3 (P>0.05). JRE
3 Ui H A BE SPAD B % — Uk M it A Ak B AR =
1.5%. JRZE M F, U+NBPT. U+NPPT.
U+CP. U+NBPT+CP fl U+NPPT+CP 435 U 4b
FEAHEL, SPAD {H 7374 5 2.0%- 5.1%. 8.6%. 3.4%
A1 1.2%. JRE U F, US+NBPT. U3+NPPT.
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Fig. 4. Leaf area index (LAI) of rice under different treatments.
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Table 4. Total leaf area index (LALI), efficient LAI, and high efficient LAI of rice at heading stage under different treatments.
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A LA AR LA AL LA BRI T R THT AR
Treatment Total LAI Efficient LAI High efficient LAI Efficient LAI rate/% High efficient LAI rate/%

CK 5.540.2g 4.340.1d 2240.1f 78.835.7 ab 40.93.0b
u 9.540.3de 7440.2¢c 5.240.2d 78.035.6 ab 54.8#.0a
U+NBPT 9.140.3 ef 8.140.2 be 5.140.1de 89.746.5 ab 55.9#4.0a
U+NPPT 9.640.3de 8.540.2b 5.840.2¢ 88.246.4 ab 60.6+4.4 a
U+CP 8.740.2 f 8.040.2 be 5.240.2d 919466 a 60.0#4.3a
U+NBPT+CP 8.540.2 f 7.840.2 bc 4640.1e 92.346.7 a 54.2439a
U+NPPT+CP 9.140.3 ef 7.820.2 bc 5.140.1de 85.646.2 ab 55.7#4.0a
u3 12.640.4 a 9.2#0.3a 7.74.2a 733353b 6l.1#.4a
U3+NBPT 10.8#0.3b 9.64.3a 6.540.2b 89.246.4 ab 60.1#4.3a
U3+NPPT 9.940.3 cd 9.4#0.3a 5.940.2¢ 944368 a 59.5#4.3a
U3+CP 11.440.3b 9.540.3a 6.840.2b 83.746.0 ab 60.1#4.3a
U3+NBPT+CP 11.140.3b 9.7403a 6.540.2b 88.146.4 ab 58.9#4.3a
U3+NPPT+CP 10.740.3 bc 9.7403a 6.440.2b 91.446.6 ab 60.44+4.4a
ANOVA

F falalel falalel falalel ns ns

| ** ns falalel ns ns

Fx ** ns falalel ns ns

x5 AELETKFERIRMEL

Table 5. Grain-leaf ratio of rice under different treatments.

b3 FAEH/ TR SR E/ TR LAV RTEA
Treatment Spikelet number/leaf area/(cm ?) Filled grain number/leaf area/(cm ?) Grain yield/leaf area/(mg ¢m ?)

CK 0.8840.02 a 0.7840.02 a 12.240.4 a
u 0.6540.02 bed 0.5340.02 cde 8.940.3 def
U+NBPT 0.67+40.02 be 0.5540.01 cd 9.940.3 be
U+NPPT 0.6320.02 cde 0.5540.02 cd 9.520.3 cd
U+CP 0.6620.02 bc 0.5540.01 ¢ 9.940.3 bc
U+NBPT+CP 0.6620.02 bc 0.5620.02 ¢ 10.540.3b
U+NPPT+CP 0.6920.02 b 0.6140.02 b 10.720.3b
u3 0.5940.02 ef 0.4840.01 f 8.240.2 f
U3+NBPT 0.5540.01 f 0.4940.01 ef 8.620.3 ef
U3+NPPT 0.6040.02 def 0.51+40.01 def 9.140.3 de
U3+CP 0.5740.02 f 0.50+40.01 ef 8.940.3 def
U3+NBPT+CP 0.5620.01 f 0.4940.01 ef 8.620.3 ef
U3+NPPT+CP 0.60=0.02 def 0.5240.01 cdef 8.940.3 def
ANOVA

F - — —

| ns * i

F> ns ns ns

U3+CP., U3+NBPT+CP #il U3+NPPT+CP 47 5 U3
ACEEAHEE, SPAD 1H 4373 5 12.9%- 8.9%. 9.8%.
7.4%F1 9.8%. i BH it R = A NP0 - 3E 4 N

REJIFFEEMF G, RESR mi/KAE SPAD fH.

2.7 IKFEATRIE

HIP 6 AT, A A I 2H o A AT AR 0 1

Xof KRB R L7 B RO A B 3 (P <<0.001),  HeAZ HLK

AN 2 (P>0.05) . AN [A] it ARBE N T, it S AL AT

R~ 48 8.2 e T CKARER . U3 AbB KA A R &

B U AR 14.2%. JRE YA T, %
Mgl AR U AR ERERS

20.1%~25.8%. JRZ 73Ut A, &0 7R AL PR
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