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Abstract: [ Objectives] Crop straw incorporation can increase soil organic matter and improve soil fertility,

enhance crop yield and quality. However, it sometime inhibits rice growth in the vegetative stage due to

accumulation of organic acids and N immobilization. Farmers usually deal with this phenomena through increasing

the amount of nitrogen fertilizer in rice-wheat cropping system in the Yangtze Catchments. Excessive nitrogen input
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results in low nitrogen use efficiency and water and air pollution. Therefore, the optimization of nitrogen fertilization
is important for the improvement of yield and nitrogen use efficiency of rice. [ Methods] Local popular japonica
rice cultivars, Wuyunjing 24 and Ningjing 3, were selected as material, field experiments were conducted in
Xinghua County, Jiangsu Province, China in 2012 and 2013. Two nitrogen rates ( NI: 300 kg/ha and N2. 345
kg/ha) and two nitrogen application methods [ conventional fertilizer-nitrogen practice ( CFP, basal : tillering :
earring =3 :3 :4) and modified fertilizer-nitrogen practice ( MFP, basal : tillering : earring =4:3:3) ] were
designed. The yield, yield components, dry matter accumulation, nitrogen uptake and nitrogen use efficiency were
investigated. [ Results] With the increase of the nitrogen fertilizer rate, the unit area panicles of rice are increased
significantly , but the spikelet per panicle, filled-grain percentage and 1000-grain weight are decreased, finally, the
grain yield increase is not significant. The grain yield is higher using MFP than CFP, owing to the more panicles
per unit area and the significant enhanced population spikelet as a result. The range of yield increase with the MFP
in N1 is 5. 18%-7. 10% , higher than that in N2 (2. 70%-4.29% ). With the increase of nitrogen rate, the dry
matter accumulation and nitrogen uptake at the middle tiller stage and the jointing stage, from transplanting stage to
the middle tiller stage, and from the middle tiller stage to the jointing stage are significantly improved, but the dry
matter accumulation and nitrogen uptake increases at the maturity are not significant, the nitrogen agronomic
efficiency, nitrogen recovery efficiency and nitrogen partial factor productivity are consequently decreased
significantly. In comparison with CFP, the dry matter accumulation and nitrogen uptake amount and rate from the
transplanting stage to the middle tiller stage are improved significantly under MFP. The dry matter accumulation and
nitrogen uptake at the maturity and nitrogen agronomic efficiency, nitrogen recovery efficiency, nitrogen
physiological efficiency and nitrogen partial factor productivity of MFP are higher than those of CFP and the
differences of those are significant in N1, and the dry matter accumulation and nitrogen uptake at the maturity,
nitrogen agronomic efficiency, nitrogen recovery efficiency, nitrogen physiological efficiency and nitrogen partial
factor productivity are increased by 6.52% , 5.55% , 13.36% , 8.55% , 4.44% and 5.29% , respectively.
[ Conclusions ] Under the straw completely incorporation, increasing the nitrogen fertilizer rate will not increase the
rice yield, but decrease the N use efficiency. Keeping the normal nitrogen fertilizer input, modifying the ratio of
nitrogen fertilizer input of basal : tillering : earring from 3:3:4 to 4:3:3 will be capable of significant increase of
yield, dry matter accumulation, N uptake and N use efficiency in mechanical transplanted super japonica rice with
wheat straw return.
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Table 1 Analysis of variance of the grain yield and its components among years, cultivars, nitrogen rates
and nitrogen application practices
; e o HREREL BEARIER 45SR ThiHE
AR SRR FHiE = B , , , . .
o ) ] Grains per Population  Filled-grain  1000-grain
Source of variation df Yield  Panicle

panicle spikelet percentage weight
Y 1 0. 69 10. 61 42.61 0.35 0.42 0.11
i C 1 2.46  116.79  300.532° 11.97 0.19 0.03
Jiti 2 & NR 1 151.13  252.24" 11.23 493.45"° 13. 16 36. 00
ANBIE%E NA 1 972.67" 154.86" 119.87 381.78" 1. 88 0.14
MR x i & & C x NR 1 3.32 3.74 0.03 0. 84 0.00 2.67
i A & x ZACiZ%E NR x NA 1 16.48 0.07 4.59 1.74 0.34 0.01
mnFh x FAliz % C x NA 1 0.03 5.46 0.32 2.65 3.55 2.85
AP X AEREE CxY 1 3.43 3.60 1.01 0.24 115.48" " 2.49
it B E x 4EE NR x Y 1 0.16 0. 14 4.03 0.07 6.35 0.31
ANE%E x FEE NA XY 1 0.21 0.54 0.95 0.42 5. 86 2. 60
Al x iR x ALz C x NR x NA 1 0.08 0.25 301.50" 0.04 0.30 2.67
AR x ZILE%E < 4EF NRxNA xY 1 0.70 1.54  119.67 0.48 0.45 0. 96
MRl x A x 4EE CxNR x Y 1 32.15 0.92 1057.30° 0.89 0.31 1.24
AP x BABIEE x 4 Cx NA XY 1 19. 12 0.35 1298.30° 3.92 4.38 0. 89
TRl x iR AR x AEIEE xR CxNRxNAXY 1 6.54 5.82 1.09 1. 66 0.36 0.63

T (Note) ;= Fll # = 435I FI/RTE 5% F1 1% /K- | 225 B 3 Indicate significant differences at 5% and 1% levels, respectively ; Y—4FJ& Year;
C—ghFf Cultivar; NR—Jifi & & Nitrogen rate; NA—%& iz 28 Nitrogen application practice.

2.70% ~4.29% , R A RFH . NHRBIEEKRE,
N1 K- N2 K- REACEAE L2 3% = T CK,
N1 5 N2 7R [a) 22 5 A 2% . 5 CFP A EL, N1 AN
N2 JKFF MFP & P s A mi e it FE ™ A
JINZE KR, 5 CK AL, 2 A GORERT i A NT A
N2 7KV BRSO R 00 5 16 o, 245 5 4R A =5 DK
A TRCEEANY o BEE ZAE TGN, B SRR A
RFRN A RERLRON TOR E A 2, 2012 4F s K
24 5 N2 JRFZE SR B E AR T N1 K HoAth it o 4
HRAARFE . 5 CFP AL, NL A N2 KR MFP
R ZE 0, BRSO T, 22 5 AN 5, 4
LARMTREAZMA— KX UHIRFE F AT,
BH WU 202 5 , it s 5 e IR 4R
FHEPASTIAE T ™ , T 1 T 28 1™ R A 35
2.2 THRMAR

HIZ% 3 A1 RS AL R AF T, 2 A ZRE R il
PSR T B R 2 AL R AR . N1 A
N2 Ko BErP A | A0 L SR AN Y T o
RERFEEEF ST CKo 5 NLRCERIEE, N2 7K
o BE AR UIANARCT ] T R SR P 4 (R 4R
o5 T RS A ] T SRR B A B, {H. 22
FALE . MR 3 B LA, o BE ], N1 KF
N2 KPR MFP i R4 2 3% % T CFP, 73
EH9.05% ~ 12.06% F19.55% ~ 9. 88% ;K 17
1, N2 JKF T MEP 49 o AR 2 4 35 1 5 il B A
HIRLEY], NL 7K MFP 4y BB R 45 CFP g
HRE, R 6.16% ~ 6.32% 1 6.52% ~
6.53% ,1fii N2 /K-F- T MFP -4 J5 B3 38 i A {2
F o ULHIRS AR M 26 1F 1 Btk SeUME s 25 M) T3 e /K
UER YIS 5 8



16 Y E FF 5 I R % 21 %
Fx2 ARSEMNKBE=REMBEZNZM
Table 2 Effect of nitrogen regimes on yield and its components of rice
H (ETEY IR BERFI AL ERI ThiE o
T{ﬁ Cﬁfﬁx ) s - Grains lper Popilalﬁon Filled-grain lOOOTg;ain el
ear ultivar reatment anicle spikelet ercentage weight
(x10%/hun’) (N:)/panicle) ( x 1po4/hm2) ' (%) i <:) (kg/hm’)
2012 #EHI24 2 NI +CFP 331.25 ¢ 131.17a  43448.30 ¢ 94.68a 27.25a  10899.15 b
Wuyunjing 24y yipp 338.12 b 134.93 a  45622.18 ab  94.70 a  27.29a  11463.45 a
N2 + CFP 341.40 b 130.04 a  44395.66 be  93.52h  27.21a  11044.20 ab
N2 + MFP 348.60 a 133.52a  46545.07a  93.25b 27.23a  11517.60 a
CK 232.05C  114.45B  26559.18 B 96.38 A 27.53 A 6543.15 B
NI HJ{f Mean  334.68 B 133.05 A 44528.78 A 94.69 B 27.27 A 11181.30 A
N2 HJ{f Mean  345.00 A 131.78 A 45464.10 A 93.39C 27.22 A 11280.90 A
SHE3 B NI + CFP 356.22 ¢ 121.20a  43173.86¢  93.15a 27.20a  10602.49 b
Ningjing 3 NI + MFP 364.43 b 125.69 a  45804.30 ab  92.85a 27.21a  11175.15 a
N2 + CFP 367.98 b 120.16 2 44217.21 be  92.56a  27.08a  10913.70 ab
N2 + MFP 382.80 a 121.42a  46479.58 a  92.54a 27.16a  11304.60 a
CK 240.82C  108.30 B 26080.81 B 95.16 A 27.31 A 6450.18 B
NI HJ{f Mean  360.33 B 123.44 A 44479.87 A 93.00 B 27.21 A 10888.82 A
N2 HJ{f Mean  375.39 A 120.79 A 45343.73 A 92.55B  27.12 A  11109.15 A
2013 EMI24 2 NI +CFP 337.25 ¢ 128.17a  43223.57b  94.38a 27.23a  10774.35 ¢
Wuyunjing 24y yipp 347.12 b 130.93 a  45448.06a  94.02a 27.21a  11346.30 a
N2 + CFP 348.90 b 126.04 a  43975.36 b 93.88a 27.25a  10943.55 be
N2 + MFP 356.10 a 127.52a  45409.87a  93.58a 27.12a 11238.90 ab
CK 238.05C  112.05B  26674.58 B 95.06 A 27.47 A 6453.45 B
NI HJ{f NI Mean 342.18 B 129.55 A 44328.99 A 94.20 B 27.22 A 11060.33 A
N2 HJ{H N2 Mean 352.50 A 126.78 A 44689.95 A  93.73B  27.19 A  11091.23 A
S 3B NI + CFP 351.72 ¢ 118.20a  41573.30 ¢ 95.01a 27.50a  10521.45 b
Ningjing 3 NI + MFP 372.44 b 121.19a  45135.44ab  94.45ab  27.32a  11259.15 a
N2 + CFP 370.98 b 120.16 a  44577.70 b 94.58a  27.13a  11003.10 a
N2 + MFP 381.45 a 121.42a  46315.66a  93.51b 27.10a  11322.30 a
CK 243.22C  106.30 B 25854.29 B 95.87 A 27.59 A 6574.35 B
NI NI Mean 362.08 B 119.69 A  43338.80 A  94.73 B 27.41 A 10890.30 A
N2 HJ{H N2 Mean 376.22 A 120.79 A 45443.30 A 94.06 B 27.12 A  11162.70 A

H(Note) : RFEIKEFREFRR CK, N1 HEF N2 HETE 5% KT L2257 835, RNR/NG FH:ER N1+ CFP, N1 + MFP, N2 + CFP I
N2 + MFPALFRTE 5% /K- | 25574 i 3 Capital letters mean significant differences at the 5% level under CK, mean of N1 and mean of N2, and lowercase
letters mean significant differences at the 5% level under N1 + CFP, N1 + MFP, N2 + CFP and N2 + MFP.
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*3 SREENABEFYRRARHEME(kg/hm®)

Table 3 Effect of nitrogen fertilizer practices on dry matter accumulation of rice

it Ak SrEETh Y BT TR JH
Cultivar Treatment Mid-tillering Jointing Heading Maturity
iRiEHE 24 2 NI + CFP 1658. 10 ¢ 3890. 10 b 10998. 61 b 17920.90 b
Wuyunjing 24 N1 + MFP 1858. 05 ab 4062. 14 b 11676. 40 a 19089. 13 a
N2 + CFP 1804. 80 b 4021.80 b 11447. 10 ab 18664. 80 ab

N2 + MFP 1983.15 a 4341.90 a 11984.25 a 19530.30 a

CK 1057. 80 C 2586.02 C 6752.42 B 10854. 45 B

N1 ¥J{f NI Mean 1758.08 B 3976.12 B 11337.51 A 18505. 02 A

N2 HJ{ N2 Mean 1893.98 A 4181.85 A 11715.68 A 19097.55 A

o 3 B N1 + CFP 1683. 15 ¢ 3818.38 b 10710. 44 b 17347. 14 b
Ningjing 3 N1 + MFP 1835.40 b 3989.17 b 11387.29 a 18479.52 a
N2 + CFP 1773.60 b 3946. 80 b 11202. 60 ab 18274. 80 ab

N2 + MFP 1942.95 a 4274.10 a 11678.10 a 19038. 90 a

CK 1053.45 C 2533.49 C 6677.72 B 10740. 39 B

N1 #{ti N1 Mean 1759.28 B 3903.78 B 11048. 86 A 17913.33 A

N2 i N2 Mean 1858.28 A 4110.45 A 11440.35 A 18656. 85 A

1 (Note) : RFEIKEFEEF/R CK, NI H{EH N2 B{HE 5% KTV L2258 2E, RFR/NGFER/RFE N1 + CFP, N1 + MFP, N2 + CFP fi
N2 + MFP b BRAE 5% K- | 2% 53 5 3 Capital letters mean significant differences at the 5% level under CK, mean of N1 and mean of N2, and
lowercase letters mean significant differences at the 5% level under N1 + CFP, N1 + MFP, N2 + CFP and N2 + MFP.
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Table 4 Effect of nitrogen fertilizer practices on N accumulation of rice

mn A PGB SrBEH P A B
Cultivar Treatment Mid-tillering Jointing Heading Maturity
B 24 2 NI + CFP 38.47 c 87. 14 c 164.98 b 195.34 b
Wuyunjing 24 NI + MFP 42.79 b 92.62 b 172.81 ab 206. 16 a
N2 + CFP 41.53 b 90. 89 b 171.71 ab 203.45 ab

N2 + MFP 46.88 a 99.86 a 177.37 a 210.93 a

CK 14.39 C 30.77 C 61.45 B 68.38 B

NI (& Mean 42.02 B 89.86 B 168.93 A 200.78 A

N2 #{f Mean 45.08 A 95.35 A 174.56 A 207.21 A

THE3 2 NI + CFP 37.01 c 82.86 c 158.51 b 189.08 b
Ningjing 3 NI + MFP 41.70 b 87.76 b 166.25 ab 199.58 a
N2 + CFP 39.93 he 86.43 b 166.92 ab 197.37 ab

N2 + MFP 45.15 a 95.31 a 171. 67 a 203.72 a

CK 13.50 C 29.14 C 59.43 B 66.59 B

NI (i Mean 40.38 B 85.30 B 162.42 A 194.36 A

N2 #{# Mean 43.20 A 90. 84 A 169.32 A 200. 56 A

1 (Note) : ARG FREFRR CK, N IEFN N2 BI{EAE 5% K- F 225 B3, ARV/NSFRERIR N1+ CFP | N1 + MFP, N2 + CFP 1 N2
+ MFP 4bBETE 5% /K |- 2% 57 .3 Capital letters mean significant differences at the 5% level under CK, mean of NI and mean of N2, and lowercase
letters mean significant differences at the 5% level under N1 + CFP, N1 + MFP, N2 + CFP and N2 + MFP.
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3.1 M#EmRIEEXKESERNFME

A K B T I8, K AT ad TH 5 7K R = i
5%~ 10% " o FEFFI H 5 K RS Al 3026 K A2
i, FA WS A IBURE RO, (E AR A AT 20 et R R
B R AR S IR AR AR K A RS AR AE
Vet A R O KRR TN TR R, VIR IS %5 5K
BE BEACLL 6:4 — 525 FIFARIGM™ . FHA 205G
KRR il , K R 25 ) W K R IR I B LB,
P RNE G # (FEBENE - BEAC =5 5) A T JLIEREL,
WOPORHE, R Rk R =i o AFFE S R R RS AT I8
IR T bt s % (JRBENE - BEJIE =7 :3) 421
B SORE AR =, 2Ry T A 7 RIS AT
KA, A AR KA 73 B, 39 K A e 23
BERC, 1138 4 = VI B (0 f, kbR A 0 B
WREA L KRR B A, M T B
TR BUHAT R, REFFIR HAR 1R T, 2255 %62

FEN A RICAIZ 5 7 58 HRBEE - B = 6.5
3.5, BL08 : 43 EEAE = 8:2, AT, BB
LA A A FEAE < A3 BERD  FRAR =4 :3: 3, Ig &4 fin i
BOTTAR FE LI JORERS 7, 5 28 53 26 1 BF e 4%
HARIZ AL . BEIIRS A A R 4 2 2B HL A
FrEOAKRE R, B FASCREIEZ % D, 1
R NEIE B AT 52 G A R A . B
eSO HFFE YR RS AT S8 T LI 8 R LY
Jiti A 300 kg/hm® , BEBMARERIZE K , 18 e PR i
Mg m = . AR IE R, R 18 H A&
UL A R RORE R R RIS i A D 300
kg/hm? | 177 42 155 SUIE 7K SF , LA 8 S0k R Rl A 2
B ERRIR . 45 SR TR D R AR
B,

PRI, KRR RS A3 HH I 7 2 e Uit 2008 2%
PR, B R R Lt G 81, 2% At /R 0 RV RS
i Bl 0 4 R R R AN AL A KA S BE L 48
P KR RO T o it 2R AR e AR,



19

A
Al

IR ISR A 2

P

XK FE

iz

s
23

A—,mz + NZ ﬁﬁm nﬂmU + NZ amn—g + ﬁz rﬁ—,mU =+ ~Z hw—::— —mpwmﬁ QNQW m:ﬁ e m&uﬁwhm,u:u ucmuﬂmﬁwﬁw ueouwn mpwﬁw— wm.mumagc— —::m ¢ NZ ,wc ueouw Tﬁm ﬁz ,wO upouwt RMU hw*::— —®>m~ QNQW @Ju e mmoﬁwhm@ﬁﬁ uﬁ.moﬂm:wﬁm
ugow 1oy [ende)) BEELCZZ T AN %S BT dAW + N I dAD + N AN + IN D + IN Sy S [u] S BT ZE T AN %S BEVET N I E)ET IN YD Mk B [ ¢ (910N) FL

BHEA 45 - ot it

134

86 Sl V vClE €1 °6¢ V 87 8L SL€C V¥ Ly 6C'1¢C VILTY uesy N H} &1 N

v 91 V v6 1€ 89 "6¢ VCLLL [ 4 q¢6 vy s 0T q 88 °6¢ usay [N H}ET IN

SL 0l d91°L 0S "Sv q 0¢ '0¢ 8y "€C D €9 °Cl €s ol D 00 ¢l )

€L°SI ® 60T 8V LE ® 9 9L €9 vC B LL0S 61T ® SO vy dAN + 2N

ev 'Sl ® S 0e 8L 0OV ® 8108 9¢ "€C qQ1Is9v 86 61 q €v'6¢ dAD + N

0L 91 B Teee €€ °6¢ ® 6V 8L 80 "€C 990 97 §9°0¢ qICc1y dAN + IN ¢ Surf3ury
LT 91 B LSO 10 0¥ ® 99 6L ST e q S8 °Sy Ie 6l 2 16°9¢ ddD + IN & € Wkl
SL ST V ¥9CE €C 8¢ VY CT 6L 9C ¥C V LT 08 A K V I9 v usay N H}ET N

98 ¢l V 68°I¢ 8¢ '6¢ V L0 6L €8 °¢C d¥8°'Ly 69 '0C qss°lv ueay [N H}ET IN

¥1°01 dv6°9 98 ¥ qd L9 °0¢ 96 €T D 8¢ 91 9¢ 0T D T6 ¢l : 10]

16 °S1 B oG ee YL 9¢ BOSLL (1Y B 66 CS 00 'CC ® 1y 9% dAN + 2N

09 ST ByLIE L 6¢ ® 18°08 9T v¢ q9¢ ‘6v 81 °0¢ 9901y dAD + N

8191 B oeee 06 '8¢ ®61°08 L1¥C q 86y €5 °0¢ qcecy dAN+ IN 47 Surlundn gy
2 B oC0¢ S8 6¢ B Y8 LL 6 v qL98p St 6l 2 00 '8¢ dID+IN & YT BEN

(%) (/) (%) (/) (%) (/) (%) (/3 )
UW&AC@UHDN— COENMﬂESQQ< OWMwCQUHQN— EOSNMSEW_QQ{ @WﬁwCUUHQN— :03@~5E50v< wmﬁﬁHDOh@m— EOﬁNﬁSEﬁOO{w
jusuajeal JeAnm
4N W ¥ i 4N e 4N TS ! Y
it 1
Aunepy —surpesyy Surpesa] —sunuiof Sunurio[ —SuLL[M-pI Surie[n-pry —sunuedsuel],
e 0 [ SRl Hif L [ 1l M- W I ch 2L i b 3500 I 2

9011 JO UorR[NWINDIE [€)0) 3Y) ul SIFejuadsad JdY) pue uopenwNdIE N [edpordd uo sadnderd JIZINIAY uASoIu Jo 19 S dqel

WZEMGHEREYEEWHUWEER N XETE ¥



20 EN7/ =P I SRC I U R 21 &
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Table 6 Effect of nitrogen fertizer practices on N uptake rates at different periods of rice
sl b3 PR 270 B v 1Y) EERI RS SO =AY v = I
Cultivar Treatment Transplanting to mid-tillering Mid-tillering to jointing Jointing to heading Heading to maturity
mishi24 5 NI +CFP 1.90 ¢ 1.87 b 2.68 a 0.52 a
Wuyunjing 24 Np 4 MFP 2.12b 1.92 b 2.77 a 0.58 a
N2 + CFP 2.05b 1.90 b 2.79 a 0.55a
N2 + MFP 2.32 a 2.04 a 2.67 a 0.58 a
CK 0.70 C 0.66 C 1.14 B 0.12B
N1 ¥J{H Mean 2.08 B 1.89 B 2.72 A 0.55 A
N2 #4{H Mean 2.23 A 1.97 A 2.73 A 0.56 A
THE3 = N1 + CFP 1.83 ¢ 1.64 b 2.52b 0.49 a
Ningjing 3 NI + MFP 2.06 b 1.64 b 2.62 ab 0.53 a
N2 + CFP 1.97 b 1.66 b 2.68 a 0.48 a
N2 + MFP 2.23 a 1.79 a 2.55 ab 0.51 a
CK 0.65 C 0.58 C 1.04 B 0.12B
N1 HJ{H Mean 1.99 B 1.64 B 2.57 A 0.51 A
N2 HJ{H Mean 2.14 A 1.73 A 2.61 A 0.50 A

#H:(Note) : RNEKREFEFER CK, N1 EA N2 H(EAE 5% K L2253 8% RR/NS 788 N1 + CFP, N1 + MFP, N2 + CFP fil N2
+ MFP 4 BRYE 5% /K |- 2% 57 .3 Capital letters mean significant differences at the 5% level under CK, mean of NI and mean of N2, and lowercase
letters mean significant differences at the 5% level under N1 + CFP, N1 + MFP, N2 + CFP and N2 + MFP.

R7T REEEXMKBERIEHAENZIE

Table 7 Effect of nitrogen fertilizer practices on N fertilizer use efficiency of rice

e s 2= R A2 (kg/kg) W R 2R (% ) AR EZE (kg/keg)  LE 1 (kg/kg)
Cultivar Treament Agronomic Recovery Physiological Partial factor
efficiency efficiency efficiency productivity
iz HE 24 2 NI+ CFP 14.52 b 42.32 b 34.31 b 36.33 b
Wuyunjing 24 N1 + MFP 16.40 a 45.93 a 35.71 a 38.21 a
N2 + CFP 13.05 c 39.15 ¢ 33.32¢ 32.01 ¢
N2 + MFP 14.42 b 41.32 b 34.90 ab 33.38 ¢
N1 {8 Mean 15.46 A 44.12 A 35.01 A 37.27 A
N2 (i Mean 13.73 B 40.23 B 34.11 B 32.70 B
Sz 2 NI +CFP 13.84 b 40.83 b 33.90 b 35.34 b
Ningjing3 NI + MFP 15.75 a 44.33 a 35.53 a 37.25 a
N2 + CFP 12.94 ¢ 37.91 ¢ 34.13 b 31.63 d
N2 + MFP 14.07 b 39.75 b 35.40 a 32.77 ¢
N1 HJ{f Mean 14.80 A 42.58 A 34.71 A 36.30 A
N2 (i Mean 13.50 B 38.83 B 34.77 A 32.20 B

H:(Note) : RIFRIKEFREFIR N1 EF N2 B{ETE 5% K- 2257 83, KRRV F4E38 R N1 + CFP | N1 + MFP, N2 + CFP 1 N2 + MFP
AEBRAE 5% K- |22 5% 5 3% Capital letters mean significant differences at the 5% level under mean of N1 and mean of N2, and lowercase letters mean

significant differences at the 5% level under N1 + CFP, N1 + MFP, N2 + CFP and N2 + MFP.
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BENE : AR =5:2.5:2.5 f R Z W, 48w AU
PR . ARFFEAAME T, BEFFIE B S et it 262
FE(HEBEAE . BIC L E R 7 3) SRk A R A
R, F AN WATTEIA N RS R AR KRS
{14 28R A AT RO ) P 3 I S B I - RS L) 4 v
AR o 8 AR i 2 57 1) D I 5 SR RS FEA HH AT
KRR T 9 R B i, D K R R R
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WA B PR, REAT A FH A% T A 224 1 i 7K
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Jiti 232 S5 B i LA R ORE RS A BE P L SR L
T A T R 2R A, S B N RS Ak 0 & 4y BE vp
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