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Abstract: This study aimed to investigate the effects
of one-time base application with reduced amount of con-
trolled-release nitrogen fertilizer and increased density on
the yield, quality and economic benefits of mechanized-
transplanting japonica rice, thereby clarifying the optimal

combination of nitrogen fertilizer and planting density. In
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the study, a japonica rice cultivar-Nanjing 5718 was selected as the test material. And nine combinations with three con-
trolled-release periods (60 days, 80 days and 100 days) of controlled-release fertilizer and three planting densities (six seed-
lings per hole, eight seedlings per hole and ten seedlings per hole) were set up under 225 kg/hm’ pure nitrogen, while the
conventional split fertilization treatment with 300 kg/hm’ pure nitrogen and a planting density of four seedlings per hole was
installed as the control (CK). The differences in yields and their formation characteristics, rice quality, and economic bene-
fits were investigated. The results showed that the yield of 80-6 treatment was the highest in all nitrogen reduction treatments
in 2021 and 2022, which was significantly higher than that of other nitrogen reduction treatments, and the yield was signifi-
cantly reduced by 4.77%-5.17% compared with CK. From jointing stage to heading stage, the dry matter accumulation of 80-
6 treatment was generally increased compared with other nitrogen reduction treatments. In terms of rice quality, the chalky
grain rate and chalkiness degree of each nitrogen reduction treatment were lower than those of CK, and the nutritional quality
(protein content) was significantly reduced, but the appearance quality and taste quality were significantly improved. In terms
of economic benefits, the 80-6 treatment achieved the highest economic benefits under the one-time basal application of con-
trolled-release fertilizer in 2021 and 2022, and the economic benefits increased by 3.60%—5.28% compared with CK. There-
fore, 80-6 treatment can improve rice quality and obtain higher economic benefits under the premise of reducing nitrogen and

ensuring stable yield. It can be used as a combination of nitrogen fertilizer and planting density for one-time nitrogen reduction

fertilization treatment with high yield, high quality and high efficiency of mechanically transplanted japonica rice.
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SR ) — R BL it 60 d .80 d . 100 d #ERREE,
FENEF AL K LA IE J7 X F 2B A R,
WENH(CK) , 1 7ORIEBUE 4 Bk, 7F 300 kg/hm®
SR S5 E T A it L A0 4 BEAE REAC ite F L 41
®1 ENLEMHEENEE

Table 1 Nitrogen application rate and density of each treatment

H3.5:3.5:3.0, HIETHARAT 1 d A, 2 EER
TR 7 d i, AR FE 3.5 A, g
(P,05) FIIE(K,0) it &3 R 94. 5 kg/hm®  Hi
RS (& 12.5% P,0,) , Ja# N EALE (&
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A (kg/hm?) (d) (kg/hm?) (kg/hm?) (ke/hm?) R T
60-6 225 60 225 6
60-8 225 60 225 8
60-10 225 60 225 10
80-6 225 80 225 6
80-8 225 80 225 8
80-10 225 80 225 10
100-6 225 100 225 6
100-8 225 100 225 8
100-10 225 100 225 10
CK 300 105 105 90 4
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t/hm*, 2021 4F 43 5] 8 60-6, 100-6 4k #3481
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FAL RN T 1.35%~5. 16%, [ 80-6 A A1, 4%
IR AL B AR BAE B4 CK B E BRI T 6.28% ~
14. 42% , RNRIEEAHEALS LR AR ELER, 5
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Table 2 Variance analysis of rice yield and its components under
one-time base application with reduced amount of con-

trolled-release nitrogen fertilizer and density increase be-

tween years and treatments (2021-2022)

ARk M MR Sk TRE AE e

FAE it
Qb P ok s ok NS . o
AEREXALF NS o NS NS NS NS

s FETNA W T (P<0. 01) | NS IR R A i 3
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Table 3 Effects of one-time base application with reduced amount of controlled-release nitrogen fertilizer and density increase on yield and its

components (2021 to 2022)

i fbam iﬁéfﬁt . %E*j@’( M TR E HWE%WE% FEEZ
(x10*,1 hm?) (H0) (%) (g) (x10°,1 hm?) (t/hm?)

2021 60-6 345.52abed 105.91d 94.94a 29.67a 365.40b 9.87¢
60-8 358.69ab 97.55f 95.12a 29.86a 349.66bc 9.57d

60-10 361.73a 94.04¢ 95.41a 29.88a 340.15¢ 9.15f

80-6 334.85cde 115.41b 94.88a 29.68a 385.61a 10.28b

80-8 345.02bed 105.42d 94.87a 29.86a 363.09b 9.97¢

80-10 351.52abc 100.64¢ 95.08a 29.98a 353.19bc 9.63d
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P b TR %ﬁﬁféﬁt ERES TRiE RS IE s
(x10*,1 hm?) (H0) (%) (g) (x10°,1 hm?) (/hm?)

100-6 308.52f 118.91a 94.88a 29.78a 366.70b 9.96¢

100-8 319.35¢f 111.08¢ 94.91a 29.88a 354.69hc 9.67d

100-10 332.02de 102.16e 94.99a 30.01a 338.88¢ 9.36e

CK 332.35de 119.16a 94.04b 29.67a 395.97a 10.84a

2022 60-6 315.40bcd 116.94¢ 95.63a 29.17ab 368.04cde 9.91d

60-8 330.00ab 107.44d 95.67a 29.03b 354.35¢ 9.61f

60-10 333.75a 104.80e 95.80a 29.09b 349.75¢ 9.30h

80-6 305.30cd 127.22a 95.39a 29.22ab 387.57b 10.38b

80-8 321.50abc 116.83¢ 95.51a 29.36ab 375.03bed 10.06¢
80-10 332.90a 107.69d 95.52a 29.46a 358.00de 9.67ef

100-6 300.15d 127.46a 95.42a 29.14ab 382.39bc 10.04¢

100-8 308.40cd 119.11b 95.51a 29.18ab 367.30cde 9.74e

100-10 331.45ab 107.92d 95.50a 29.44a 357.28de 9.43¢

CK 321.20abc 127.07a 93.97b 29.17ab 408.03a 10.90a

[al—4E4y  FFNVEHR G A A F/INE F iR 27 B3 (P<0.05) , 60-6.60-8 .60-10.80-6,80-8 ,80-10,100-6,100-8 ,100-10 ,CK .3 1,

2.2 BHEZEEEDHSMpIER

M4 %25 05, 5 CK ML, AIRIAERS %
HAE X HLAFR AL B B ZREERCA W E 50, AR
BENERE BN A B | ZRBERC R 0T BRI a4 ; B B
JCH ARG I v e B AR I Rl R R
(Y ZEBERY S IR R e 7 e 0 B RN AR T 1
— U it IE Ak B Y ZEBERCYS & T CK, IR A
2.91%~34.33% ., FEFIEE, B 2021 4F /Y 80-6,100-
6.100-8 b FH 5 2022 4E ) 80-6 ,100-6 ZbFE Ak Hifty
— U it A Ak 3 ) ZEBERR A B CK 3G, 3
6.73% ~24. 63% , TERLI , 25 U8 A AL B 2L BEEK
5 CK AR ., iU i 28 fh e 3 5 25 BE
BOM I, bt P RRNE RO A SE | ZEBE R R S 3
T A BE A R R B 3E In , ZEBE R A 5 R
TFRERFAS, AT CK, 00 A AL R ) 2R BE pL R R
PIRRAR , KR M 11.76% ~21. 00%
23 BUETURREE

26,27 /1M, 5 CK ML, AFENER 5%
JEH AR FRXKAE T Y AR R W, 1E
TR 2w A B IE RO K, T
JoT AR R S IR AT A A B R R
TY AR R 2K B, 60-10 43 AT
Wy ot B R e e, A H: Al ek &L A R 4 I10.19% ~

22.48% , PRI A BRI A A T
Wy SRR S I R . A R TR R A 1Y
FE ) A B I G K Tl S R Y
Wi 5 3 7 B AR B, T o AR R 2 BRI Y
A, e U A AL H | 80-6,100-6 40 BR A T4
Jo AR B R A A R T il R = A o )
U8 &L AL B B N T 2.83% ~ 18.32% ., 0. 40% ~
17.70% , {5 43 5l #¢ CK &K T 3.58% ~ 5. 34% .
5.84%~6.66% ., WARFEE B R 2B 5% 5
T AR B A AL ) B A% D A 3 1) WAL AR FR
5 CK (MK 70.42% ~3. 58%

x4 BEEREB-AEREEEMEEKENZENTMREERE
fF EFNALIR BB 75 2 5347 (2021-2022 )

Table 4 Variance analysis of tiller dynamics and panicle rate of

rice under one-time base application with reduced amount

of controlled-release nitrogen fertilizer and density in-

crease between years and treatments (2021-2022)

yisi] o - - o o
AR REx b B NS ok NS NS #

sk N W B2 (P<0.01) , * FnA W FH I (P<0.05) ,NS
TR G
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x5 EREE—XMEREREEEE ZEHBMHTER M (2021-2022 F)
Table 5 Effects of one-time base application with reduced amount of controlled-release nitrogen fertilizer and density increase on tiller dynam-

ics and panicle rate (2021 to 2022)

I fbm Eﬂl%%ﬁzﬁﬂéﬁ%ﬁ ?&Z%J}H%ﬁ%ﬂt ﬂhf@fﬂ%ﬂi%& Ei?i\f}i%ﬁ%fﬁl B
(x10*,1 hm?) (x10*,1 hm?) (x10%,1 hm?) (x10%,1 hm?) (%)
2021 60-6 604.20hc 560.03b 376.44c 345.52abe 61.69de
60-8 624.22ab 593.36a 398.60ab 358.69a 60.45¢f
60-10 649.20a 606.74a 418.52a 361.73a 59.62f
80-6 550.80d 530.02¢ 347.49 334.85bed 63.15cd
80-8 602.59hc 558.28b 381.68be 345.02abe 61.78de
80-10 632.55ab 585.29a 399.28ab 351.52ab 60.06f
100-6 516.67¢ 475.13¢ 339.19¢ 308.52¢ 64.93b
100-8 565.05d 501.36d 353.36de 319.35de 63.72hc
100-10 576.90cd 528.25¢ 370.00cd 332.02cd 62.82cd
CK 502.05¢ 451.69f 346.68¢ 332.35¢cd 73.58a
2022 60-6 542.55cde 504.13cd 386.85he 315.40bcd 62.58bcd
60-8 567.53bed 534.19ab 398.10ab 330.00ab 61.77de
60-10 603.38a 548.03a 417.52a 333.75a 60.90e
80-6 530.85¢f 484.61de 345.02¢f 305.30cd 63.01bed
80-8 565.88bcd 515.47hc 369.64cd 321.50abe 62.37cde
80-10 592.50ab 538.69a 378.02cd 332.90a 61.79de
100-6 507.52f 469.19¢ 341.69¢f 300.15d 63.99h
100-8 538.35de 485.02de 358.77de 308.40cd 63.59hc
100-10 572.70hc 528.36ah 373.85¢d 331.45ab 62.72bed
CK 450.00g 416.69f 335.02f 321.20abe 77.09%

[al—4E4y RFNVEHR AR A R F/ING iR 257 B2 (P<0.05) , 60-6.60-8 .60-10.80-6.80-8.80-10,100-6,100-8 ,100-10 .CK L2 1,

F6 ERRE—REHEERENTEAENTYRMBEEFEMLIE B ZE 5 (2021-2022 F)
Table 6 Variance analysis of dry matter accumulation under one-time base application with reduced amount of controlled-release nitrogen fer-

tilizer and density increase between years and treatments (2021-2022)

A = T30 2= S IR =
AR SRR Weskde Ek
T R L 5] Ty R L i) TY R R Ll
AEJE ®% *k #% NS *k NS NS
Kb ek sk ek NS sk NS sk
A BE X Ah 3 s NS NS NS NS NS NS
sk Forn A R E LI (P<0.01) , * F/RA W EF M (P<0.05) NS FREMA 3
2.4 FEAIMITFISNY &R WRR CEHE R RERTE BT, F£EA

28 &9, 5 CK ML, A A H Y AbFRAY S ok R S B8 CK 3 8 35 B AIE (P<
ik B TFET0.07%~2.15% . 78L& 53 77 1 0.05) . MHETHABW AL B A CK, 80-6 ZbHE )
WPpR CEEE RN T RE. EEERIERR AR R CEAE SN TR T70.45%~12.17% .
W SEA , SeREAR S T 5 B & B i BU 3 m 1.16% ~40. 86%
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*7 BERGE—XEREEEMZEN TYRAZEHM(2021-2022 F)

Table 7 Effects of one-time base application with reduced amount of controlled-release nitrogen fertilizer and density increase on dry matter

accumulation (2021 to 2022)

e e SIEE I R0 %5 PR .
-y AL 4 R 2 i A P4 R 2 He P4 R 2 e Wf’«ﬁﬁ
6
(1/hm?) (%) (1/hm? ) (%) (/hm? ) (%)
2021 60-6 5.13be 25.64cd 7.69¢d 38.53ab 7.17be 35.84ab 49.37ab
60-8 5.23ab 26.54hc 7.41de 37.66h 7.05bed 35.81ab 48.61bc
60-10 5.34a 28.18a 7.18e 37.85b 6.44d 33.98b 48.27¢
80-6 4.99¢ 24.03efg 8.15ab 39.24ab 7.62ab 36.73a 49.49ab
80-8 5.10bc 25.09de 7.81bc 38.42ab 7.41be 36.49a 49.10abc
80-10 5.33a 26.93b 7.40de 37.40b 7.05bed 35.67ab 48.69bc
100-6 4.36e 21.80h 8.07b 40.32a 7.58abc 37.88a 49.75a
100-8 4.66d 23.79¢g 7.59¢d 38.68ab 7.36bc 37.53a 49.34ah
100-10 4.76d 24.93def 7.35de 38.50ab 6.98cd 36.57a 49.07abce
CK 5.18ab 23.91fg 8.43a 38.92ab 8.05a 37.17a 50.06a
2022 60-6 5.17be 25.72be 7.55¢d 37.59bed 7.38bed 36.68a 49.31abce
60-8 5.29ab 26.81b 7.29de 36.93cd 7.15¢d 36.25a 48.70bc
60-10 5.37a 27.96a 7.01e 36.49d 6.83d 35.55a 48.43¢
80-6 5.08¢ 24.22def 8.07b 38.50abed 7.82ab 37.28a 49.49ab
80-8 5.14bc 25.14cd 7.78bc 38.13abed 7.54abc 36.74a 49.22ahc
80-10 5.32ab 26.80b 7.48cd 37.69bed 7.05¢d 35.51a 48.71bc
100-6 4.52e 22.47g 8.04b 39.97a 7.57abe 37.56a 49.90a
100-8 4.67de 23.69ef 7.68¢ 38.92abc 7.38bed 37.39a 49.41abce
100-10 4.74d 24.70cde 7.32de 38.11abed 7.14cd 37.18a 49.11abc
CK 5.03¢ 23.14fg 8.61a 39.57ab 8.11a 37.30a 50.11a

[al—4E4y  FFVEBHR G AR A A R/INE FiER R 2R B3 (P<0.05) , 60-6.60-8 60-10 .80-6.80-8 .80-10,100-6,100-8 ,100-10 .CK W32 1.

*8 EERRKE—XEREEEMEZEKERENK NI RRE
FEFLEE KT E 5T (2021-2022 £)

Table 8 Variance analysis of rice processing and appearance

quality under one-time base application with reduced a-

mount of controlled-release nitrogen fertilizer and den-

sity increase between years and treatments ( 2021 -

2022)

BRI OBKE RO EHORR RARE O

AR ok s sk NS NS
gzt NS w5k NS sk sk
A B XA 3 NS NS NS NS ok

s FERA WL E R (P<0.01) NS FR A &

25 BXRER.ZEBWKRMR

H12 10 3% 11 A] 1 ANl IR 5 %85 B 20 5 A B0
FEORER 0T & & | LA VE R & A R (A i 5
M, BEE BRI A e | B T & R
(R A s B A o R AR B o, 2 1 0 3 2 LR ALK
S, MET CK, &I A B i i it
Bt FRIR N 1.89% ~7. 19% ., ELEETER & 7 20k
H R AR AL R B an T AU . [ A5 45 R N B I ) 2
K, BLBEVEN & i BRI SN R Mt bl B
RGN, AR TER & B WA ST
25 DB R AE B L AE VE R T i CK O HE i T 2.88% ~
7.93% , BEWRAEH CK T+ 170.45% ~8. 67% .,
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R9 ERRERMEREEEMZEXFEAK N TSR (2021-2022 5F)
Table 9 Effects of one-time base application with reduced amount of controlled-release nitrogen fertilizer and density increase on rice process-

ing and appearance quality (2021 to 2022)

s s Rk Wk HADROR TR EFE
(%) (%) (%) (%) (%)
2021 60-6 84.29a 71.86bc 67.16ab 25.44cd 5.05e
60-8 84.34a 72.06bc 66.96ab 25.57bed 5.13e
60-10 84.40a 72.27abc 67.27ab 25.86bc 5.68¢
80-6 84.36a 71.52¢ 66.67ab 24.39%¢ 4.86e
80-8 84.47a 71.99be 66.43b 24.73de 5.05e
80-10 84.56a 72.02be 67.17ab 24.83de 5.25de
100-6 84.28a 72.38abc 67.17ab 25.96bc 5.64cd
100-8 84.31a 72.42abc 67.23ab 26.41b 5.87bc
100-10 84.35a 72.67ab 67.53ab 26.48b 6.28b
CK 84.69a 73.09a 67.77a 27.77a 7.15a
2022 60-6 84.57a 72.63abc 68.02ab 25.36de 5.57¢
60-8 84.69a 72.81abe 67.77ab 25.54cd 5.60c
60-10 84.75a 72.94abc 68.42ab 26.09bcd 5.70¢
80-6 84.63a 72.32¢ 67.80ab 24.39f 4.27d
80-8 84.75a 72.54bc 67.63b 24.50ef 4.32d
80-10 84.81a 72.60abc 68.21ab 24.59¢f 4.51d
100-6 84.48a 72.77abe 68.13ab 26.04bed 5.93¢
100-8 84.51a 73.33ab 68.15ab 26.38bc 6.37b
100-10 84.66a 73.43ab 68.87ab 26.51b 6.71b
CK 84.88a 73.48a 69.00a 27.48a 7.22a

[Rl—4F-05y | FIB B 5 A ARG TR RR 22 55 B3 (P<0.05) , 60-6,60-8 .60-10,80-6,80-8.80-10,100-6 ,100-8 ,100-10 .CK L3 1,

F10 ERGE—XEREEEMFEKBRERRERNEKDREEEMLIE B KT EHH(2021-2022 F)
Table 10 Variance analysis of nutrition and taste quality under one-time base application with reduced amount of controlled-release nitrogen

fertilizer and density increase between years and treatments (2021-2022)

AR5 R HAREE  HEEEN AR TIR{E HMIL{E T ge R A
A i o y - - o o -
Kb ok ok Hk ok % ok ok

AR REx b B ok NS ok sk s NS ok

s RN R E I (P<0.01) , * FRA BEFI(P<0.05) NS F/RFEMALEE

F11 EBEREER—XEEREEENFEINEREFM AR R (2021-2022 £)
Table 11 Effects of one-time base application with reduced amount of controlled-release nitrogen fertilizer and density increase on nutrition

and taste quality of rice (2021 to 2022)

HEf A E%Efi Elﬁﬁ*ﬁgi Ik ShRLE 0 B e

2021 60-6 9.59¢d 11.75be 76.67b 7.53bed 6.13d 8.07abc 8.03ab
60-8 9.50de 11.89ab 78.67a 7.93ab 6.07de 8.40a 8.07ab
60-10 9.38e 12.05a 79.33a 8.00a 5.90e 8.40a 8.40a
80-6 9.69bc 11.65¢ 74.00cd 6.50f 6.47ab 7.73bc 7.20cd
80-8 9.55cde 11.76bc 75.67b 7.00e 6.37bc 8.03abc 7.23cd

80-10 9.42¢ 11.88ab 79.00a 7.60abe 6.07de 8.20ab 7.90ab
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)

ELEESER

G A (o) (ot Fvkfi Sl s il P
100-6 9.85b 11.59¢ 73.33d 7.07e 6.63a 6.83e 7.67bc
100-8 9.81b 11.67bc 75.33bc 7.17cde 6.40b 7.23de 7.00de
100-10 9.79b 11.72bc 76.67b 7.97ab 6.17cd 7.90bc 6.60e
CK 10.04a 11.22d 73.00d 7.13de 6.40b 7.70cd 7.13cde
2022 60-6 9.47cde 11.58bc 76.33b 7.07¢ 6.23cd 7.93bcde 7.10bc
60-8 9.38de 11.75b 78.00a 7.33bc 6.13de 8.27abc 7.37abc
60-10 9.30e 11.98a 78.67a 7.57ab 6.00e 8.70a 7.60ab
80-6 9.53cd 11.48¢ 73.67de 5.83e 6.43bc 7.63def 6.97cd
80-8 9.40de 11.62bc 75.33bc 5.97e 6.23cd 8.10bcd 7.07be
80-10 9.34e 11.70b 78.00a 6.47d 6.10de 8.37ab 7.10bc
100-6 9.77h 11.42¢ 73.33de 6.93¢ 6.83a 7.40f 5.80f
100-8 9.63bc 11.54bc 74.67cd 7.00c 6.63ab 7.53ef 6.00ef
100-10 9.54cd 11.59bc 76.00bc 7.07c 6.43bc 7.70def 6.50de
CK 10.02a 11.10d 72.67e 7.90a 5.7 7.83cdef 7.67a

[Rl—4F 00y | [FIBN B J5 A AN F/NG FhE R 22 5+ B3 (P<0.05) , 60-6,60-8 .60-10 ,80-6.,80-8.,80-10,100-6 ,100-8 ,100-10 ,.CK WL3% 1,

38.95%, BEFE /N, 25 1 AR, 4

2.6 ZBiFHE

HER 12 .3 13 AT N [R5 % B 40 A b 28
XTHUR R A a5 I sg i B 2% . B 5 R RO
PIRER: , 20 s e RBLE TG T RER S, iR
1% 80 d 1Y Ab 3 1Y) 28 AN 2% B R T LAt Ak 2
(P<0.05) , % T 80-8,.80-10 AbFH, 80-6 Ab F (1)
LR R 25 oy AR T 14.59% ~ 14.92% . 37.10% ~

TR 6 PRGN IR 28 50 30 o 0 35 e T At A 3
(P<0.05) Y 60-6,100-6 AbHEAH L, 80-6 4k B ) 22
GER s 4 2 & 1 17.08% ~ 19.38% . 12.90% ~
13.22%., MFIET CK,80-6 &b HH i 28 57 A 4 412 o
T3.60%~5.28%,

T 12 ERRE—XMBEEEENZEKBIEFUELEEGIE BT EDHT(2021-2022 £F)

Table 12 Variance analysis of economic benefits of rice under one-time base application with reduced amount of controlled-release nitrogen

fertilizer and density increase between years and treatments (2021-2022)

1 hm? + s fl

A5 5k 1 hm? = {8 1 hm® F I F A 1 hm?® SR SAS SR T A 1 hm? 2Bk 2R
fb 3 sk o
AEREx b PR NS NS

sor 8 BB E 5 (P<0.01) NS FoR A B2,

R 13 EEEE-XEEERENFEXEF S RE(2021-2022 F)

Table 13 Effects of one-time base application with reduced amount of controlled-release nitrogen fertilizer and density increase on economic

benefits (2021 to 2022)

P e 1 hm? i 1 hm? +Hfh 5 I hm? 4R 1 hm? F AL, 1 hm? M 28 ¢
(7B) WA (O8) WA (TT) LA THA(TT) e T
2021 60-6 25 856.45¢ 421.88 1 800.00 19 621.88 6 234.57b
60-8 25 073.40d 562.50 1 800.00 19 762.50 5 310.90¢
60-10 23 978.67f 703.13 1 800.00 19 903.13 4 075.55€
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P fb g 1 hm?77{H 1 hm? 4 f T 1 hm? L3R 1 hm? 1A 1 hm? 4285

(78) A (TE) A (TE) RHLFATHA(TT) e T

80-6 26 921.20b 421.88 1 800.00 19 621.88 7 299.33a

80-8 26 132.66¢ 562.50 1 800.00 19 762.50 6 370.16b

80-10 25 227.18d 703.13 1 800.00 19 903.13 5 324.05¢

100-6 26 087.00c 421.88 1 800.00 19 621.88 6 465.13b

100-8 25 344.68d 562.50 1 800.00 19 762.50 5582.18¢

100-10 24 521.17e 703.13 1 800.00 19 903.13 4 618.05d

CK 28 408.09a 281.25 1 681.00 21 362.25 7 045.84a

2022 60-6 25 957.91d 421.88 1 800.00 19 621.88 6 336.04d
60-8 25 183.05f 562.50 1 800.00 19 762.50 5 420.55f

60-10 24 373.20h 703.13 1 800.00 19 903.13 4 470.08h

80-6 27 185.65b 421.88 1 800.00 19 621.88 7 563.77a
80-8 26 344.10c 562.50 1 800.00 19 762.50 6 581.60cd

80-10 25 346.48ef 703.13 1 800.00 19 903.13 5 443.35f

100-6 26 302.57¢ 421.88 1 800.00 19 621.88 6 680.70c

100-8 25 518.41e 562.50 1 800.00 19 762.50 5755.91e

100-10 24 708.44g 703.13 1 800.00 19 903.13 4 805.31g

CK 28 546.73a 281.25 1 681.00 21 362.25 7 184.48b

[Al—4E4y | RN B AR A AN F iR R 22 57 B3 (P<0.05) , 60-6.60-8.60-10,80-6.80-8.80-10,100-6,100-8 ,100-10 .CK WL 1,

3 1

31 BREE—XEBREEEMZEELETIE
BB - EMEERESFTE

FIEKE ) 2 2RO 1 3 s e AR 5 i K g e 7
Farsfim e g2 22 Hh A SR D
R AT R KR R S S — . R A
AN FE 180 kg/hm® EAE 82D 309% it 4
HEPYRTEE T, 7T LAE 3 38 0 409 i 36 A 1 B 15 A2
FERIE S, SRR T IR, 7E 240 kg/hm® R K
- kb 25% it AR AR T, AT LA A S i 20%
FFEA T BORAS 1 =, ARG 245 SR R W, FE— Wk ik
Tt HE LV 25% 1 254, AN ) 4 B UM 5 2 o 4
AR EA A, 25 IR R AL B R L 80-6 AbFH I
MUdRE =i m . A B R e SR AL
TR BEURAIEAT G B R 60 d BB ENEAEIK
Fe A KT AR A BEGH Ra , S B B £
MiJE WIFR AN AR 2, FBOCA A= N, TR
FRERALBE 22 AR ; 100 d 45 B A Ab B8 2t T
HFR RO B A 3R B D FR AR AN
JE 3 A BER AN EAS BT T RO /L | BRI

AR AR, BEARTE P I RES R 4RI TR 40 EA)S
TS e, 1E 80 d FEBRALAL B, HLRE ik J1 40
REVC AL AR i 23 BE & A2 T % 1 35 40, (e A 45040
BE() A FRF ARSI AL 2 3, LA PS4 RE
AR PRI AR 3R 4, TR A g 7 a5
AN A B8 & B, A3 T 80-6 Ab L, )R/ 80-8
80-10 AbIEFAIHE I T A% 4 % B, (0= &K T 80-6
AFE 5 CK MG, AR 80-6 AbHI I 1 ok 4 %5 BiF
A=A T CK, L iRZE SR, AR PR il =
S — 20 B D PR R N R
FE o B, 7RI 25% ) 55 1F T EEE B AUIE — Ik
PRSI S5 T B e A4 5 BE I T AN Y- AU it P
R AR 3 350 7 B ARG, X S5 AT AP g 45 S — B,
FABREY O DA il 4 TR P B T 47 b D i /K R 92 43
WSR2 B R, NN S AR AL 1t Y
o, SEBOKFERG ™, BRIL, 8 ORI AR ST
ERARAS , AR R — B A,
32 EREE-—XMBEEEEMZEELGETRR
BREREKMRFIES LT

TS i S5 K 1 R AN B D 2
o i AE RO i P A A A, R A
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PR T ARG K AE T 3 1 A TA AT BE AL AR A
TN ST 1 25 2 Q{52 v R Ko 1 5 J5 v
TGS, X A RE S B B i A AR S
I 38 Ak RGN 7R AR v BT R DR AT ek B R S
PREEAR, VT LAARAT 35 2R a0 & Eb B R = AR, T
KRR F2 2R R R AT AR e 43 BE A 5L AT B A 1 n T b
JE kAT RE SR A AL BN T RGE R N, AE
ABEFE Y BEAR A AL B T I S R, TR
N RENE Y 35 2 B TR X - R, A B T 4 R bR
TEIR W IR ) S T8 B SRR, D R L P
FLBRZEF | DT A3 R PR 1) D0 5

PEAE SR TH B OR B G TR K 1 78 TR &R
AT, R T DLAR T R IR R R
BT o | LA VE M o W) S e o R OK Y IR
Y FEAREIESE T IR EK TR R B A AL
PR (0 A P8 CK B RRA%, BRI Wbl 5
PRI R B B A X 45T
e P R A 2R B O S K S BUK R R A S A
R L AR TR AR A R FEAR
v, ELA B AR 1 I a4 R e A R R B
B R T, R T REOR R R B
Fr AR, AN S AR A 2 R IR S B 2R T
WA R R gD, AR A B sz B
I 2 00 S A O i 2 R A 2 1 v AR T R AT
R A TR T A5 s T

XA R F , 5 A g e s AR b AR 7 1Y 5
G hohhz—., FEARREh, T AL 80-6 LbFEAE
— RS REIE TS T B R AT A s . R
CK 7= {8 8 3 5 T i A s TR E ok U A Ak B, LA
BRA AR HH T CK T 2 A TAMKEAE , Z PR T
N TOA, 28 Bl 25 SOmAIR T 80-6 Ab 3,
2% 830 2215 b I A9 N 184 55 3h 7 S i )
FENWTIRL, Ak N TRA 2 BE fil ik — 229K,
PRI 30 3k — U P S A5 RN s R A, AT i e 7K
N I ORI R Rt = P N TR N & )
15 OLE ,80-6 A PRI F= it JF AN Al T 4 iy S 0 /3 7=
7 B #E— 2B A — U R 5 1T ek
MRS, I — A KRR P KA B TS
R 2 A TR R T A b PR K R AR B2 4
4 45

555 R YO AEAH LE , 7542 R UL — U P sl

S it AN AR ORI DT 2T, FOR ™ BB A —E TR,
{H 80-6 AbBRATSHRAS AL = K- NI, S AR DR o
WRBERE AR b — U PR RE 4% B RUIE 225 kg/hm® 80
d, I 1 7GR 6 PRI, BEAEPRIE ™ 1 AU AT H2 T 3271
FEAK A BT, (RIS AR A5 o 2 B AR, P A S B I e
PO R R B — R RS A R LG
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