
�

� � �
� � �

�
� �	
������

� � � � �

� �

� �

� � �
� �� �
� � � � �

� � � � �
� �

� �� �
� �� �
� �� � �

� �
� � �

� � �
� � �

� � �
� ��

� � � �
�

� �
� �
�
�

�

����

� ����� !"#
$%& ��� !"#
$%& '() ��� !"#
$%& * +,-./ 01

2 3 -. !"#
4 5 6�%

78 9:;< => ?
@ A = BCDA EF G?

+HIJKL MNOBPIQ RS	T R U� G? I> DVWXYMBF
DZW [B I\ ] ^_G`aBF b J Kc I G? _?aN A d#e
KIf� ghW I ] M 7i D =j ? k =lman 7cM 7E
oJKpMPM\YqA Ir =�sEF_ F ]tuovaBF w o ?i?
ghW =xyFf�]gW 	 o _n 7c] MgFzD MA EF

	T {M| UzDGF }~o hm I[�|��_ _��vF �
ph � IA NA = BFhmA �� G78 9:;<= BF�_DZW
I�� ��IP�S �f%] MgF ��I 7]� _GW |��GF �o
�oD ?B��D 7=?G�aNGoGB D G?A =EFf�D| N G�
G�I ^|gF I�� �� �f%| _GF �o
�oN�voI��Ihm � �=Q� N�vpM G? D ?h +

M�� ��?h+HA I|u]o��:; k � = oiD?h o ?i
<D ¡7¢£¤?h78_ = W ¥h ? G? I��¦ :;<I ¦ JK§

G�N oiDG`aBGi`h
��MN $¨t©= ª_?a G?

IA « D G��¬� :;<I ¦
Ir®Z¯JK§ = °? G? I�
�¦= oiDEF�_= _?h
G® 78 9:;<N±fM6²? {N³

´ ´

� } µ ¶·¸¹ º�» ¼½

� � � �
� � � �

�� 	

 �

�

 �
���
��
�� �

� �
�

� �
�� � � �

� � � � � � �
� � � � 
 � � � � �

� � � ! " # � �! !
�� $ %& 


' " �! � � �
�� � ()* %
+ �%& �� � � , - � �

� , � � ! - �
. ! � � " � �
� � , / 0

0 1 2 � � 3 4�$ 5 $ �
�� 64 7 ��

4� 8 � � � � 9
* 7
�  � �
� : � � 9

� * ; � �
7 <=

� �

�� 	 �  >?

� ��

��������

	 
������������ ���� ����

�
�

�

�

�

� � � �

21

HIRATSUCHI

, , ,

, , ,
HIRATSUCHI ITAGAWA GURA

AKANISHI UZUKI

Corresponding author

Hiroyuki S

Yotsuya, Daisen, Akita,

E-mail : shira@a rc.go.jp

Japanese Journal of Farm Work Research : ,

*

* ;

* ;

* ;

* JA

*

Shiratsuchi

a

a t

kg

* * * * * * * *

Workability of “No-box Seedlings” Using Seed Mats of Rice

Hiroyuki S * * , Hisashi K * * , Akio O * * ,

Kazuyasu N * and Mitsunori S *

* National Agricultural Research Center

* National Agricultural Research Center for Tohoku Region

* National Agricultural Research Center for Kyushu Okinawa Region

* Agriculture, Forestry and Fisheries Technical Information Society

* ZEN-NOH Agricultural R & D Center

* Yamamoto Co., LTD

et al.
+

+

,

-

.

/

0

+ , + - + . / 0

+ , + - + .

/ 0

+

,

-

.

/

0

,* 1 .

,+ , 1

*+. *+*, -

*+. *+*,

#

.. + ,+ ,2 ,**3

,**2 +

+* ,*

+331

+* + ,**+

//* +332

,**2



�

�

��� ���

� 	
� � 	 � ����
� � �� �� 	 � ������

� �
� �

� �
�

� � �� � �
�

� � � � � �
� � � � �

� �� � �
� � �

� ��
�

�
� � �

� �
� �

�

� � ��
�

� �
�

�  �
� � �� � �

! "#

$% &
' !()* +,- ./ 0./ �� 12 �0

$
3

45 67 89(�: � � ;�<=>
?

@A B B � �
C D 67 E89 � � �F()*

@A B B � �
3

45 67 � � �F()*89(�:
@A B B � �

45 67 89(�: � � �F()*
@A B B � �

C D 67 � � �F()*
@A B B � �

GHI 67 89(�: � � �F()*
@A B B � �

JKLMN O P O Q

R�ST�UVWXYZ[\U][ ^_�GW $% &()*
`]ab	Ac6�de 67! �	fg�] h

Vi ]$% &()*�j 7e �k
$l;mn9]$%� [ �2o$7e

,-]pq r ]s tuv� � �2TR
,-	 3V 3�wxJLyzMN{ `| �tu}~e �]$% V +

��= ���GHI� ]! ��� ���G �e	 H�\W ��+ �e	 �
HI�VC D� �GHI��W� ]J�]! ��� �����q�()*
���V 4[Ade 45[	! , �89�����l=�[

- ��[	! ,-V��,-�Ade ��7`$% &()*�^_7e 	��
3V 3]C D[	 ]i���5[ ��q�()*V +���R`WU

67 � @A � ��7
3GHI[	 ��U��[ 67 � @ ! ,-
A � ��7e !

67 ]! 	fg�] h +�
Vi ] [Ade �6c� ������
5�` �  ¡&¢£ � We �¤ '�
��s}6W���;=*\UW	89(�:�
& ¥]¦�$% &()*� §e ¨

e©7 3]C D],-[	 E89�
We ª�$% ()*�«=�[ �7 ¬
®� ¯7e]�  ./[ 7e °��

¨ MN[j 7e�k $% &()* �¥ ±²�6de³´[ �µ¶
] ·¨ 7 s¸]! ¹ �AW º �!q7e »+� ]¨�� ¼

½ ½

�

� � �
� ��

� �

	 
� � �� �� �� ��� �� �
�

�

� � �

�

�

� �

�

	
� � �

� 	 �
�

�
� �

� �
�

� � � � �
� 	 
�
� � �

� � �
� � � �

� ���
� � � � �
� ��
� � � � �

� 	  
� � �

	 �
� ! �� �

" � 	 ��
# � $ �� % &

� ����

� �

� �
� �
� �

� �
� �
� �
� �
� �
� �
� �
� �

22

D K

Shiratsuchi

g g

g D K,

mm mm

mm, g

. a

. a, . a

. a,

. a

cm cm

N-P O -K O
gg

D
#

K

K

K

K

K

et

al.
,

, / ,

+

,

+
, - ,0 . +

.. +

,

,**2

+/ /

+ -/ .* + ,

,**. ,**/ +/* .**

/**

,2* +/

+ /2* .**

,**.

,**/ -1 - +

,/ - +, * ,**/

+. - -

+, 1 +

,**2

,

,**.

+ - 0

,**2

+

,**.
.** +4+ +4, +4+ . + 3 ,+ 0

3*
+4, +4, +4, . + 0 ,+ .

.** +4+ +4, +4+ . +* 3 ,, 0*
+4, ,4. , . ++ 0 ,+ -2*

,**/
+ /** +4. +41 +4/ . + +* ,. .

*42 +40 +4. . / . ,* .

, /** +4. +41 +4/ . ++ 3 ,/ -
*42 +40 +4. . ++ 0 ,/ -

/** +4. +41 +4/ . . +- ,3 0*
+4, ,4. , . +* 1 ,- -.3

/** +4. +41 +4/ . ++ +* ,2 -3
+4/ +4/ +4/ . +0 0 ,- ,3*

�



� �

� �
�

� �

� � �
� � �

� �
� �

�
� � �� �

� �
� � � �

� �
� � �

� �
� �

� �
� �� � � � �

� � �
� � �
� � �

�

� �
	

� � �
� � �

� � ��
� � � �

� � �
�

�


 � � ����� ���� �� ����

� � ����� ��  !"# � �� �$

��%&�'�() �*�� ��� � +,�- ./0) �
123�!45 )6 780 �9:� � ;3� ��� �<=>?3� ��
� " @� � �� �� 3 � �'� �A@B�( C��
DEF?GHI 0 JK �B: �(B:
LM� ) NOPQR ��S TU./
�V�WX�� - ./0) � ) Y�4 $
53�� - ./0)TU./Z5S� �� )E
��V[ F?GHI 0\](^_�`M(�a�bc0

3 �- ./0) �d e� $f \]�cc�a�b�`M( gc0$
c0 h0���5� ��V[� C� �� � \] ) ijkl �]mS(n

� 45o � ) � p]e� c0 q r�\]�O�s�� \]� ��
t 0���5� ��V[� �A@�Q@ �k e�u!3 � �v"��S�
C�� 'mw�- ./0) h0 �$ �� ��

�<xy3z V[� C�� TU){ Y, � %|
g g PQf � U}05S�

+,�- ./0)o ~ V� �� �\] TU�
�V� �3z �� �� )�� U �L3U t){� � C��
45 ) 3�� ��)TU 3� �� C�� +, �
�- ./��0) 45 �z Z� � C� � �0){� +, ���

� z �) Z�]� � �� �� �� +, � �3'
� � mw0){� +, C��

g �./0) �i0A@��V
� ���O������ O�!e� �!�
]� ����� � �� �� {� �' ��V[
� � ���e�R��� � ����� �e� K��� c0�
��� �  '¡@A@ ¢�£ �( ���V[) �� 0) ¤
¥¢�¦§we@� ¨(�S @ V� �@ 0 45 � �©ª��
�«]( �78�(� � 3�� �� 0)V[�ee! �¬ ���

�vz O�m�S�  ®��J¯S� �3 °
3 �- ./0) N ) �±²V[Oee��eS� o ³´

µ 6 ¶� C�� ) ·¸ � 3 3V¹ �¡@ �(5º!� »�Wm�
�� � ��./0) �� ;3� ¼e�GHIq� � c0���V[)

½ ½

�� � � � � �

� � 	 � � 


� �  � �
� � � � � �

� ��� �� � � � � � � � �
� � �� �

�� �
� � �  � 


� � �
�

  � � ! " 

�� � # $

� % �� � �� & '$# � �
( ) � * 

� � 

� � �  + �,
 �  � 
� � - � � .
/ � 0 12 � � �� 3 �
� � � � � 4 5 �

 � � � 0 �  6 3
� �� 5 � �  6
7 . 3 �
 � �

� . 8
� 7 . 0 3
� � � 9 : �� ;

� < � 0 = � � � > >
� 7 ?@ A B � C �

D 7 . � � �� �
� # E F
  � � GH EI � �

G J � GH K G G L M ��
 6 � � � N � 
�

� ������	

23

:

g

cm cm

cm cm

a

.

cm

-

, -

+ + ,**/ ,

+/* .

+ ,*

+ , .

+

,

,**. ,**/

+ -

,**/

+

- /

,**. ,**/ + ,**/ ,

,

0 ,*

. . +* +* ,**/ + /**

,**. -

0 ,**/

. /

,**/ ,

+

- 1 ,2

, + ,* +*

,* 1 + -

,2 ,

/

,**. ,**/

+

,**.

�



�� ��� �� 	
��  � ���

��� 	� ����	��
��� � �


� �
� � �� 

��
!"#$% &' ( )*+,
-. /01$
2
3
456

78
��

!"#$% &' ( 9
:
- �
456

78

� % �% ; �
� % < �

% � �� %
�

� % �
% %

�
% � %

� � � %
% % ��

; %
� %

% �

� % % � %
� ��

% � �%
� �
; % �% � �%

� % � �%
% � � �

� %
% � �

%
% � ��

% % �
�

�


�=> ? @

�A B 	CDE�F
B � B G � �� 	 01$	F � � ���

HI:JKA =>	 �L  M�N 	 O)�NP� Q	Q�� 	R
S Q:T	 � �JU �� 	
���� VWXVY	Z
�[* /�\]^NS�_`
/�ab�J�S �K �� 	c] T:S Ud^Tef01$� * �JZ �
�� 2��^ � �^ 2 	2 ^b NS^ * :J! gA*hi j	
�kP��l�NS m	n	o ��� � ��pq� r�l* 	 l	
�NA 
���Us * �NS ^tuI:J�SQ�UNA 	F �
�� v �wlJxy zn�NS +, {|/^��}AO

~R��kT$�1�*��S��	
���� ) ��� � �
� 	�� 	�7&A kP �� � 	 ^ �b��

� �� � �* ��SQ�^�/ � U��Q�kTUd^Tef01$	 &AI
� 	 &A kP�^ 01$�wlS
 T* OqUZ [�SQ�^�/� �U
�	�l*�� * �J
���^ ��P� Z� �� 	 � v � 	�V
�_`T:S ��� ��^ �	� 
� Y01$2� �NS �hg��
q /������ m	 *Z� ��J HI:J�S	
�� � 	�� ��^ �NS U � �#� h � � T �#
/��X1$�NS ��m	U	� �� ����D$� #$¡�h � qT
��h` � ��` ¢£^ ¤Ud^Th � qT
¥	 ���*�iQ�U � �k� �� ¦ � §¨ ! a �
© o��+lS�
����IT*ª« §¨T �NS Q:T&A �� �Z
	��� *¬S U � o�®U_ �	� 	RVWXVY	Z
�[* /�\
�S� �hg���X1$� /� ]^NS�_`T:S
Oq	&i* �� �� ¯ 	
��� ° 	�l*wl� �� 	 ±�
� ²� 	�� �� o^ *�S �NP� 8³q�Z$�1�	´ *�
�l ��µ¶	
����abI�S\]^ � � ·lS ¸n *
¹ �/S ·º�U * »^��Q��¼ �S ^N

S

½ ½

� � �� � � � �

	 � � � 
 �

� �


�� ��
� �
� � � �
� ��

�
� ��
� ��

��
� � � �
��
� ��
� ��

�   

! 
 " #$ � %

 " " & ' � � � % 

$ � (� ) � *
 	 �
� + � � ,

, � � + %
� 
 - . % �� � �/ � 0

1 � � 2 3 45 6 �
$7 � � � %

� � � 8 
 ! �� �
�9 : ;< =


 
 � 8 
- � � �� % �
� � > � � �
� � 6 � %

� + - : � � �
 !

 � ��

, ? � '
� � �� @A B CD � :
, �� � E

� 
 
 F � G � E
F H 6 I�� � %
� �� � �

JK � 6 � � ,
L �� ,

� � � M N � � O
P �� � @A 	 >
Q R 8 � R 8 � R

H � S T UA

�

� �

�

� �

24

a . ha .

. ha ha . kg

.

. kg

.

a kg

. . g

. kg

kg

Tasaka

. kg

. kg

. kg

. kg . kg

cm

.. +

, ,*

,**. ,**/

,42 ,42 ,42
/4, -4* -41 .4*
040 -42 +,4, 14/
-4* .42 /4, .4-
,4, -4- -4. -4*

+343 +142 ,.4/ ,*41

,42 ,42 ,42
,/4- ,14/ +-4. ,,4+
./4, -24- ,34* -14/

,4, -4- -4. -4*

1/4/ 1+43 ./42 0.4.

+* 00 2 / +33- .* , ,

.+ . 0 3 ,**. , 2

-

,**/

+, ,

+ -

. /

,* +*

,**, ,**,

1 - 0 , + .** /**

1

. + /

+* +,

+

+333

- , ,**+

. .

,* . 0 ,*** / , ,**+

/ - ,**- / 0

,**.

,,

-

+ .* , 2* ,

�



� � ��
� ����	 
 �����
����

�� �� ����
� �� ����

� � ��
� ����	
 �����

�
����

 !

�" �# 
$ %� &

# &
�' (

� �"
�	 ) ) *+

� �"
�	 ) ) *+

, - �"
./0 �"

1 �"
�	 ) )

23�" �4 5
6 �

4 5

3
�" � 3

�	

�

2
3

7 2�
2 3

� 3
7 23

�
� 6

6 7 3 3 3 6
3 3 3 7 2� 3

3 23
7 2 � 3 3

3 � 3
� 3

3 3 7 23
3

7 2� �

2 7 23
3 3 �

3
7 2� 3 �

7 7 23 6

8 9 :; <=>?� �@�A �" �BCD

9 EF�� �" �G HI��	
JKL /M "@ �" �N

O"@:;�PQ:; <=>?� ��@
R ST:;� :���	 JKUT�VW
� XY �	 
 � #�Z ����G
HI�[ /�W0J�\ 9\���

��

]^_
�" �^ `a��	 
 b9c �

�L �d@ �" �^
4 5 e��	JKffg��hi�j9W@� �
�" �4 5 � ��	 JKff �� �d@ .kK ^ `af^

l\d@� .Kmn@�o�L =>?� e�_ � �" 
�	 � �d@
\\�p �qr���s �5 �d 
�r�
@ ����t uaWv���	 �4 5 �" �wx �]^ Y� 


f yz9 yz9 { �	 JK|/ }~Y�� 
ff
9 ��- � |� |�9 ��"@ � =>?��� ��

|� � k"�
aW�4 =>?���@R�z� =>?�J��ar�
5 |� � JKL5\d@ � �\c =>?�� f � 4<cK�-�
� ��/vL���/�������< � �wxL��aW@ � L��9��
@ �� NO� �:; <=>?�4 5 =>?� � WvG "@ �wx �
�� "�\d@� NO%� ��¡/ ¢ �d@ ��- £ �� �
�¤�¥v0 � �� b�/vL���/ # � � � ��� =>?
¦� §��
�U @ ¨ ©ª�# � �" JK «<�

=>?���
 ¬K� s ��K]^_ �
��# m���� |�9 �" �wx

®���� �" � ¯��	 � �|�-����@R��
�r�

° N p��	 JK«<��oLd X±�����wx � ²m�K ³

@ ´�G HI� µ�o �" f #��¶
·¸¹º"��
»bW� ³
�° N p��	 JK�a\d@@R �¹º"��wx � ¼

½ ½

� �
� �

� � �
� 	
� �

�


 � � �  ��

� � ��
� � �

	 �
��

	 �
��

� �
�

� �


 � � � �

� �
�

�

�� � � � � �

� � � �
� � �� � � �

� ��
� �
� �� �  

� �� ! "#

�
� � � � $ �
� �%� 
 � � ��

� � �
� � � � � � �%� � �


 � � � � � � �%�
& ' �

() � � � � * �
� �
+ + 
 , � - �

+ . � �
� + � / $
�� 0 1

� � � �� 2 � 3� *
� 4 5 + �

,6 7 8 � �� 9 �
� : ( � � � 9 �

� ; ' �
� < � � *

� � � �:
=> = ? � * �

 5 � � � � @ �
= ? � �� * A

�

�

�

�

�

�
�

� �
� �

�
�
�

� �

�

� �

25

SD

*** .

cm cm

SD

ns

:

kg SD cm SD

***

***

N SD

ns

N

N

. .

N N . .

N

.

. kg . kg

kg

* +

1 ,2
,**/ ,

/

-

,**. ,42* *4*. ,+40 *40
04,2 *4,.

,**/ + ,42+ *4*- ,,42 +4/
/4/- *4,0

,**/ ,+4/ +4+

,**/ ,,4, +4-

,42+ ,,4*
/43+

,**2
.

+ 0

+03 ,2
+3/ +.

/

0

-

+03

.

,2

, * 0 0

.3 +-+ ,*** ,**+ - * 1 *

,**+ ,**, ,**- 0

,**. ,**0

2, ,**0

* *- ,**,

. . * /

, +

. ,**.

1

/

/ ,**, / +*



� � ��
� ��� 	
� ���������������������

� ��� � � !��"# $ %��&'($)*+�

� � �� ,- ����./0� � ��
� ��� � � !�� 0	 %��&'($)*+�

�� �12

3 4 5 678/ 9

� � ��
"#

� � ��
"#


:; ��
"#

�� �<=>?

= @A = 9 ,-
8/ <= BCD

� � ��
"#

� � ��
"#


:; ��
"#
E F

G H� I G H �
� � G H �

G � H H
� � �

J K � �
� � H I

� � �
� �

H
J K � �

H
� � � �

�
H �

�
� �

H
� �

LMNO P Q P R

S6 T T �&� �' UVW: XYZ[Y\�WLM]	^�
� _� ,- �` a) b c �de�&'
&'�� fgc hc $+' �� �ijk?�"# UVllm�
no&' �� p 	qr�:$o,-	 s?� tu��v lXYZ[Y\	wx��
UV y� �z{�; |	wx�&'�� ��
}D�,- ~�) �+ _� �� �p "# UV7 �0) �:��8
l 2	
���}D n+' ��&' � �� � 3�"# $ s?� $

4 5 6� "# ll ��
�� �"# UV,- ����o

�� ����) �� �� $ ) �� �^� �&��
��"# )���X�� � �� ��� �� �7 � �LM�0���$W
� 	�7 � LM�0 ���l �12 LM]	^��de�&'$��c��
<=>?�) ���

�� � 7 � �LM�0�
��V $"#� 	�V �� �� ¡	¢ ��£��¤h¥¦�§$¨©
p ª« ¬o $���  § ®	¯ ¬ $��)°���£��

�� � ����2 � �"# ¤± M²�NO³Y´µ�¶ · §$
� ¸��&V ¹ W $�� nA�� º§	@:»¼�_+

½ ½

� �
� � �

� �

� � � � �
� �

	 
 �

� �� � �� � �

� 


� 





	 
 �

� �� �
� � �

�
� 


� 





� �

�

� � �
� �� �

� 
 � �
� � �

� �
� � 
 � � � � �

� � � � 
 � � �  ��
�  �! "

 � � �

� # 
 � �

# � � $ % 
 � � &
' � � �

(

 � � & � �

� ) �
 *
+ ,- . ! / 0


 � � � � 1 . 234
5� 6 �� �

� ��

��

�
� �

� �

�

�

�

�

�
� �

�

�

�

� �
�

�

�

� �

26

SD

* **

SD

* **

cm SD SD mg SD

ns * **

ns ns *

cm SD SD SD SD

ns ns ** *

.

. kg

.

,**. +
/ +

/ +

.. +

/

,**. ,, 34. -4, 142
,+ +*4* -4, 34+

,**/ ,3 +*41 *42 -41 *4, ++4, *40
,- 341 *4. -4. *4, 24/ *41

,**/ ,2 +/4* +4* -4/ *4, +-4+ *4/
,- +.4/ +4* -4/ *4, +,4+ *40

0

,**. ,40 *40 /43 ,41 ,4* *4, -4* ,4+
,41 *4. 040 ,40 *4+ *4+ *4+ *4,

,**/ ,41 *4/ .40 +43 .4. ,40 04* -43
-4+ *4. 041 +43 +4+ *41 *40 *4-

,**/ -4- *4/ 04* ,4, 040 +4- 14* +4,
-4* *41 /4- -4* ,42 ,4- ,4. +43

,**/ ++ +1 ,**/

+/ ,**/

,* +31, ,**- -

. + 0

/

1

0

+ ,*

,* 1 + -

, , 2

�



� �

� � � � �

� � �
� � �

� � � � �
� � �
�� � �

� � �
� � � 	

� � �

� � � ��
� �

� � � � �

� � � � �

�
� �

�
� � �

�� � � � � � �
� � � �
� � � � �

� ��
� � � �
� � � �

� �
� �

� � �
� �

� � �
� 


� �
� �

� �


 � �
�

� � � ����� �� � �� ���

� � � ���� ��  
! � " # $ %

&' () * � �
���� � �� �� ��� +

( , -./ �� �� 01 234
�5 6��7 8��9�:; < �=

+2>? @ �AB�C DEFG HIJ� +2>? �
��KL � M �=

, � NONPQ � R DEFG S T U VW X
+2>?YZ[ � \ +]^_`a b c �� �
d �KL e +3?f gh�8+i_?j
$ � k l m n+2>?HIJ� o+2�p
�qrs��� t �uv� R +2 �=
>?YZ 6\ �= DEFG c m n� �

+2>? �� w R �HI
x �� J� +i_?j �=

� R +2>?YZ�y +z�
p x { |
} � , Z�~ 6 ��
�� ��e[� 6� 234
��\ +]^_`a � {K

� " � �� � ��
� � c� � W �� � � R � \�

� �6� f � � �
�� �� :; � � ��gh���r��9�:

��"� � �6� ; < 6 � �AB � �
� " � [�� + �� :;
�� �KL �  " �� ¡�[
¢ b£¤ ¥ ¦ � §��� �� :; �KL
¨ ©Iª � ��f

� �� �« � ¬ � ® � ¯
� ���  �«

°W ± ² � +2> �KL
?¡�[� §���� �K S i³
L ®� t´ µ R ]4
D0 -./ ( � t´R +2>?YZ[ �� � \ +
R [ gh�8+]^_`a � ]^_`a � ¶
{K

S qrs��� � ���
·¸I¹rsºh»¼

½ ½

�� � � � � � 	 


	 �� � � 	
�  �� � �� � �� � �� �

� � �� �
� � � 	

� �� �� ! " # 	$%& &�' (�'
) * + , � -

./0 1 2� 3 " 	 4 	�
# 
 -

�� � 5� 6 7� 8 9 : 8
; ' <= �>? � 	� 6�

� " ' ' ' @ A
�� �� � B C DEFG H 	I
� � 	 � 6 -

J; ' - K �>? H LMN
0O � 	�P' Q 6

R�� �ST� U VG � 	W A -
X	 � 6 Y

Z" [
\ ] �� 1 	

' �	�^ ��
� ' _" [

Z G -� ` a `
bc d ef � g� h i � j 6 *

Dk 'l $� � mEno p
� 	 �Q q�

bc d g� Dk 7 + , r	 � +s "
t u v $� �

� 	 p�" wxyM z � 	�
{� � � Dz 7|C �b } 	 p�"
~ � �Q �� '
� 	�60 J �Q � � �� 1���= 7

� � 	 � [� $
D �� � � � �	 J p�"

} #�
 p�" �� � ��g� � ��e=
T? �I Q 6 �

1x ! � �� � 5 6 � ; '
� 6 �� @ - p� 8[
_" [
�� 	 � �
���

�����

���	

�

�

� �

�

�
�

�

�

�

�

�
�

�
�

�

�
�

�

�
�

�

� � � �
� �

� �

� � � �
� �

�
� � �

�

� �

�

� � � �
�

� � � �

�
� � � �

� � �

�
� � � �

� � �
�

Summary

27
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; . Using a “seed-mat” consisting of hardened

Shiratsuchi, H., H. Kitagawa, K. Okada, K. rice seeds glued onto a molded rice-hull mat

covered with soil glued on, we raised rice seed-
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teristics of seedlings and transplanting accuracy

box seedlings were similar to or slightly greater

min/ seedling mats (almost equivalent to a),

ling mats was N/ cm and slightly less than

Labor time, No-box seedlings, Raising seedlings,

prepare the conventional seedlings. The weight

Rice, Tensile strength, Transplanting accuracy

than those of the conventional seedlings. When

this study is to elucidate the workability of raised one to six days longer than the conven-

“no-box seedlings” using seed mats. We raised tional seedlings. As a result, the no-box seed-

conventional and no-box seedlings in a plastic lings were as tall as the conventional seed-

greenhouse to compare the labor time, weight lings. Leaf age and seedling weight of the no-

and tensile strength of seedling mats, charac-

between the two seedlings. The labor time re- mechanically transplanted, the rate of missing

quired to prepare the no-box seedling was . hills of the no-box seedlings was higher than

that of the conventional seedlings, but less

which was about one third that required to than . The no-box seedlings save labor time

to prepare for raising seedlings in spring and

of no-box seedling mats was . kg and less reduce labor intensity to handle the seedling

than half of that of the conventional seedling mats.

boxes. The tensile strength of the no-box seed-

that of the conventional seedling mats, which

was strong enough to be rolled and handled

without damage. The no-box seedlings were
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