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Fig.1 Rice seedling-growing bowl tray made in Japan
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Fig.2 Rice seedling-growing bowl tray made of

paddy-straw before improvement
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Tab.1 Main structural parameters
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Tab.2 Observational results on expansion rate of rice

seedling-growing bowl tray made of paddy-straw
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Fig.5 Diagram of new seedling needle
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Fig.8 Measure of elasticity modulus
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Fig. 10  Force analysis of tilting rice seedling-growing

bowl tray made of paddy-straw
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Fig. 11 Simplify of the process of tilting rice seedling-
growing bowl tray made of paddy-straw
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Tab.3 Force parameters of ice seedling-growing

bowl tray made of paddy-straw
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Fig. 13 Transplanting work
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Tab.4 The questionnaire of slow growth days d
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Tab.5 The questionnaire of rice-seedling qualities
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i ANLTL ML EATIHER A, K6 ATH, 5
CK1 b#, CK '8 A/NT CK1I A, X FEREH T
CK —J7 W f# T iz iy , N TR A M X, —J5 1 CK
TEFS AR I AN 5 S 08 30 4 B AL 20 48 AL A, R Ot A X
CKI BB A 7" A 5 CK2 [hA¢, CK2 % A W]
BT CK 8 A, — 5 CK2 H #j i 5 i #6 A
17 J5/4~(600 A~/ hm® ) , £ 1F % 5 5L T 6 3 4F 72
4, CK T #& 4 0. 11 55/4~ (2 400 4~/ hm®) , —
WM, 5 —J5 il CK2 RE L @B AR, A
o TR AR (3 o) 88 5 CK3 [h#, CK 4%
A$RE X FEIE R T CK3 Fr R 7 & Bk i 3
1% 4 0. 09 JE/4~(600 4~/hm’) , ] Lh ZA4FEfH T, 55 —

Jrifi CK3 N T s 2 A 2h 75 U A7 4% Al /R Ak, CK
R AR AP 5 50, 7 280 T IORS 8 B ke B kAT
A AL, BE A BT I B il T CK R FIAS & 4%
Fi, R R R BT A5 29 120 J8/hm”, 53 40 A i [l
WA ) 7 7K e AR B 43 IS0 RT3 750 S8/ b, AT
fiff CK B o A [F) 2 B R 35 7 A 7B 4 3
LS Y R N LRI RS A G

F6 KFEETHEAN

Tab.6 Input of rice production  J¢C/hm’
) AE Ay
HoAZEm
2009 2010 2011 2012 2013

cK 6286.8 6356.7 6446.9 6578.6 6645.2
CK1 6676.3 6766.8 6778.3 6832.4 6888.9
CK2 8728.1 8906.2 9060.2 9245.1 9405.3
CK3 5884.8 5944.3 6159.9 6285.6 6480.3

5.4 TEBNEKREL

1T A LR A, TR I 3 ] — Bk 1 4t
S AR TS e B ML & AR A, di R T AT A,
CK 5 CK1 #£0 ~10 ¢cm .10 ~20 em }% 20 ~30 ¢cm £
JZ AU S B AR, X EEE W T W RS AT iR
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Tab.7 Organic matter in soil profile g/kg
B 5 4R
TR /em 5 AT
CK CKl1 CK2 CK3
0~10 27.76 31.23 31.20 29.17 28.37
10 ~20 26.98 29.70 29.70 28.91 28.74
20 ~30 26.33 27.33 27.30 27.20 27.30

FH 4 DA S R 5 B A 7] 50 ~ 10 em 35845 HL T & 4t
CK % CK2 4275 7. 06% , % CK3 #2755 10.08% ;10 ~
20 em A MR & CK % CK2 #2755 2.53% , %
CK3 #2755 3. 34% ;20 ~30 em T HEH HLFE & & CK %
CK2 $£75 0.48% , % CK3 #2715 0. 11% ., F 2 )& H
T CK B R Bl R 1 — B2 B8 AR K, 52 BLRS #F 1] 42 14

7 L SERCE Y AN R S5 AR F T B A ALY I
g B2 5 A HLB S 6
55 tERE

WA 0k e T RS, AR AR (11 H )
KAWL G R HE 0 ~10 ¢m (10 ~20 cm 1 20 ~30 cm
TR EE RS F LM E R (k8 Fr
R) WL FER 2, CK 5 CK1 Rk J5 £ 5 %5 #
APRFF 5, X FEE T CK 5 CKT 3R 5 8 =0
[) , A AT I FH o 22 S AR /), PR of 38 25 1 52 0 S80CR
AR ;5 CK2 J& CK3 #f Lt , CK fiff 4 e 75 F /)y, X
FEGE T CK S R B B RS AT 6 1, BB 5 A
ROK 3G T E ATDRE S 1y, 3G 5 1 3 AU, DA 1 0%
FHE/N .

®8 TERE

Tab.8 Soil bulk densities g/cm’
0~10 cm 10 ~20 cm 20 ~30 cm

Ay
CK CK1 CK2 CK3 CK CK1 CK2 CK3 CK CK1 CK2 CK3
2009 0.94 0.93 1.09 1. 05 1.07 1.07 1.12 1. 16 1.13 1.13 1.20 1.21
2010 0.96 0.96 1.09 1.07 1.05 1.05 1. 15 1.17 1.13 1.13 1.21 1.21
2011 1.01 1. 00 1.07 1.04 1.03 1.02 1. 14 1. 15 1.12 1. 11 1.20 1.20
2012 0.97 0.97 1.08 1. 06 1. 06 1. 06 1. 11 1. 16 1. 11 1. 11 1. 20 1.22
2013 0.94 0.95 1.08 1.04 1.04 1.05 1.09 1.16 1. 14 1.13 1.19 1,20

5.6 & PRELFIT B B RARAA , K R B R R OK S

M9 Al A, CK /5 CKl & F, X %
S R T R R AR [, A 2% AR (] PRt
i B ZEFAK;2013 45, CK P74 CK2 52 &
10.59% , % CK3 " it m N 13.54% , X EEEH
T—Jrm il T CK a7 BER AR, Wi ® A A T4
JKAE = 85 3 — 5 T CK A A T 4 o b i R0 3 5+
HEZS SR B, AR R AR K, SR R g e

®9 8
Tab.9 Yield kg/hm?
HoAR 4 1
Y 2009 2010 2011 2012 2013
CK 8157.16 8323.63 8950.14 9323.06 10245.12
CK1 8152.22 8333.57 8959.17 9327.54 10237.76
CK2 8026.43 8190.23 8443.54 8615.86 9264.36
CK3 7702.66 8023.59 8445.89 8680.26 9023.14
6 it
(1) B E I W 7K R A o B 935 1F o7 7 8¢ ol i i 7K

TR B A e 15..09%
(2) LAk 38 i I 14 7 A A O o 2 O B A
JK R R A% RO T S 1 TG G e 0 LA H AR R

By —E g
(3) W AT 5 Y 7K R A o i R B B 3
SR T AR R A R E B
PR .

(4) LAl F 5 B 7K R R R B 45 o0 B R gk A
A TR /IS T RO A KRR A BT B A R DA H AR R
BEH B E AR A R B TR E A
H BB A TR

(5) LASKCHERT 5 A 7K R A 0T Bk 4858 7 B Ak I
A PUT T AR ] 5 7E 0 ~ 10 em (10 ~20 em F
20 ~30 em 2, LLSCHE 5 00 7K R AE T BR B O R
AT LA PR LA DA H AR R R A
BB B OB A LTS A AR
7.06% .10.08% ,2.53% 3.34% , 0.48% 0. 11% ,

(6) LATSCHE I J5 A 7K e A 0T o o B B3R AA
FOXT A 3 75 F 52 e 2 B A ] 5 5 H AR B0RL B 8 R0
BT TEAH A 42 2 SOk Fi S A 2K R AR o B 2
REPE A L A5 F s/ o

(7)) LASSCHETT S 1) 7K e A 0 Bk 4628 7 R A4 1Y
P iEr 5 H AR R RO B AR, T 4 5
P8 10.59% i 13.54%
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High Strength Structural Design and Influence Test for Rice
Seedling-growing Bowl Tray Made of Paddy-straw

Li Lianhao"?> Zhang Wei' Wang Chun' Zhang Xinyue'
(1. College of Engineering, Heilongjiang Bayi Agricultural University, Daging 163319, China
2. College of Water and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract. In order to solve the problems of rice seedling-growing bowl tray made of paddy-straw in the
process of application, the improved structural design was made for the early rice seedling-growing bowl
tray made of paddy-straw. The paper explored its structural design principle and design process.
Compared with the early rice seedling-growing bowl tray made of paddy-straw ( CK1) , rice bowl carrier of
Japanese ( CK2) and actual rice production of China ( CK3),the paper discussed influence on rice
production by field test with rice seedling-growing bowl tray made of paddy-straw after improvement
(CK). The results with CK, CK1, CK2 and CK3 as rice seedling carrier respectively showed that; the
max normal stress of CK was higher than that of CK1. The seedling with CK and CKI need not slow
growth days, but the seedling with CK2 and CK3 slow growth days when they were transplanted in rice
field. Rice-seedling qualities was not significantly different between CK and CK1, but which were better
than CK2 and CK3. Cost of production of CK was smaller than that of CKland CK2, but higher that of
CK3. Influence of CK and CKI1 on organic matter in soil profile was the same. At the soil level of 0 ~
10 em, 10 ~20 c¢m and 20 ~ 30 c¢m, the organic matter in soil profile of CK were 7.06% , 10.08% ,
2.53% ,3.34% , 0.48% and 0. 11% higher than that of CK2 and CK3 respectively. Influence of CK
and CK1 on dynamics of soil bulk densities was the same. Compared with CK2 and CK3, the CK could
enable to reduce dynamics of soil bulk densities. The rice yield of CK was the same to that of CKI.
Compared with CK2 and CK3, rice yield of CK was higher than by 10. 59% and 13.54% respectively,
which benefits to develop others bowl cultivation technology in China.

Key words: Rice Seedling-growing bowl tray made of paddy-straw High strength structural design

Influence test
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