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Table | Amount of fertilizers applied in the standard cultivation (kg/10a})

Amount of elements

Fertilizers Total Apliarilicd Applit‘zd after planting
amount planting Magch Ap;ﬂ Maéy N{%Y ]uge N P,0, KO
Compost 1000 . 1000 50 2.% 5.0
Rape cake 60 44 20 %0 L2 0.6
Ammonium sulphate 100 8 8 8 26 5  21.0
Ammonium chloride 40 15 15 10 10.0
Superphosphate 40 40 _ 6.6
Potassium chloride 40 8 12 20 23.4
Total 39.0 10.3 23.0
2201
2 2001 J EO
2 rgop @ Longest stem length _
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= A
g 40 _ 110
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 a— g O——0Q— o

Dec. Jan. Jan. Feb. Feb. Mar. Mar. Apr. Apr. May May Jun.Jun July July
19 3 18 2z 11 3 18 2 17 2 17T 1 16 | 1b

Date of investigation

_Fig. 1. Curves of growing habit (1956)
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=
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Stem Llength (cm)

Half decade ! ;;;45‘5 128456123456 | Tie561 73
of @ month ruary  March April May June

Growing periods of new tiliers

Fig, 2. Stem length of new tillers in different érowing periods (1949)
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No. of basic stems 1 2 3 4 5 6 7 8
No. of synchronize tillers 1 1 2 .3 5 8 13 21
No. of curnulative tillers 1 2 4 7 12 20 33 54
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Table 3 Number of basic stems, synchronize tillering stems, and total stems calculated
by the formula which is called Shimper-Braun’s Law

No. of basic stems 1 2 3 4 ) 13
Formula I 1 2 3 e 23_3_“
n n-1 2n+1 In+2 233n-- 144
. 1 1 2 3 13 '

Formula if n=2 5 - 5 g e 570
No. of synchronize tillers ~ , 2 3 ...

(Numerator) 1 ! 2 . 3 13
No. of cumulative tillers 1 2 4 7 609

(Denominator-1}
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Table 4 Increase of numbers of each tillering stems

in growing periods (1956)

T Number of stems sprouted from

~ Date of Ef'ustntlat:xg each rhizome after Jan. 3
mvestigation .. y)ane  No.of basic  No. of Ist No. of Znd
stems . tillering stems tillering stemns
Dec. 19 ’
-Jan. 3 7
Jan. 18 10 1 1
Feb, 2 13 1 1
Feb. 17 16 1 1
Mar. 3 19 2 2
Mar. 18 25 2 2
Apr. 2 37 3 3 9
Apr. 17 50 4 4 4
May 2 73 6 5 5
May 17 105 7 7 5
May 17 105
June | 141 8 8 8
June 16 180 : 10 9 8
July 1 224 12 12 10
July 16 229 13 12 11
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Table 6 Distribution of number of stems in different growing periods of new tillers (1956)

. ‘ . oo . Daysuatil
.27 May 2 May 7 May 12 May 17 May 22 May 27 June !l June 6 June 11 June 16 June 21 June 26::July:1 . . AB Growing °
>_z.~ ’ m% mw w ‘ w. w v 4 ! ! R A AB A Taal AD '+  ratioof DeXtneW

May 2 May 7 May 12 May 17 May 22 May 27 .ucjn ! June 6 Mﬁ.ﬁ 11 June _m. June 21 June 26 July _‘ ul . AD new tillers ers »
PR | 85 6 o1 6—35
10 4 3 8 2 1 : 8% 19 L3 1150
1 4 4 1 2 o 5 99 - 6—40
10 10 16 14 5 2 57 151 1. 53 16—45
19 g 3 | 1 109 3 112 335
3 16 3¢ 3 4 1 66 175 1.56 16—45
40 103 41 10 - 4 2 . 225 18 243 , 3—35
) 2 32 42 12 4 3 i ) 96 321 1,32 16—50
a 7 51 20 8 4 i 1 1 13t 6 157 . 3—50
. 7 18 10 3 3 1 1 45 176 1,28 16—50
13 39 52 19 9 1 1 134 5 199 3—45
. 3 4 4 5 | 1 18 152 - 109 16—45
1 114 65 . 10 3 1 l 2 197 g9 206 . . 340
2 10 13 16 2 1 1 1 46 243 i.18 11—50
3 85 45 15 20 2 7 1 1 178 15 14 350
1 3 8 3 3 l 1 20 199 1.03 11—-50
38 144 38 26 2 19 2 2 1 290 21 311 3—45
8 1 2 4 3 3 2] 311 1.00 16—45
65 58 61 29 30 25 3 2 273 385 308 : 3—40
3 3 5 4 3 : 18 29] 0.94 16—40
5 141 52, 58 24 4 3 287 38 35 . 335
2 4 5 5 16 303 0.93 16—35
6 30 59 30 7 6 138 10 148 3—30
’ 4 3 3 10 148 1.00 16—30
16 155 30 21 5 257 45 N2 3-—25
4 4 [ 19 276 0.91 11-30.
23 100 32 9 7 171 18 189 S 3—25
1 4 2 7 178 0.94 11—25
85 168 65 2 321 47 368 . 3—20

. 321 0.87
49 166 22 232 90 32 . 3—15

232 0.72
46 20 66 242 308 : 3-—10

: 66 021
57 57 269 326 3—5

57 0.17

114 114

13 206 194 811 308 325 148 302 189 363 322 308 325 114
365 3—65 3—50 360 360 365 345 3—45 35 3—50 345 350 5350 3—30




Table 6 Distribution of number of stems in different growing periods of new tillers (1956)

i Growin, riod . B
/_,oﬁﬂnm,,wm:n: Apr. 12 Apr. 17 Apr. 22 Apr. 27 May 2 May 7 May 12 May 17 Ma
Growing

! ! t 2

w 22 Zﬁmw, 27 Ju

nel June 6 June il June 16 June 2l June mo.u_.._u_&w I

period-of bad ,/ .bwnw. 17 .P_..:w. 22 >v.w. 27 May 2 May 7 May 12 May 17 gm.w 22 May 27 June 1 ,uEwam H=b~n 11 ._Ewn 16 .HE»W 21 .uE.wm 26 HE% _unm%m AP

principal bu — . . : . e
Apr. 2~Apr. 7 2P 2 % '3 0 i 3 8 2 1 %
Apr. T~Apr. 12 »m o. 1 r_u 10 ,___M _M m 2 o
Apr. 12~Apr. 17 41 S R SR T B 41 ®
Apr. 17~Apr, 22 »M mw. 0 *m M_wm . Am _w + 3 1 . »
Apr. mn?..%ﬂﬂ 27 »W 8 i . o wm mw ~m . w w i w B
Apr. 27~May 2 4D B .% 3 : 4 F 1 1 o
May. .w!§m< 5 WW ! 14 mw “m _w ZHW. m w 1 1 .Gq
May 5~May 12 »W 3 % . ﬁw Hw mm 2 w w 1 w qu.
May 12~May 17 »W % e % MM Mﬁ_- _w m w W .ume
May 17~May 22 Ww 6 ® 6t ww mm wm M w 7
May 22~May 27 ‘A p 5 141 2 ,uM _ ; : 87
May 27~June | »w : 6 30 59 % 7 ¢ 138
June I~June 6 _»w 46 155 wm MM w . 57
June G~sJune 11 »w 23 - 100 ww w w 171
Junc l~June 16 23 85 168 6 2 32
June 16~ June 21 »w 49 161 22 232
June 21~June 26 WW 46 20 66
June 26~July } »w 57 57
July 1~July 6 WW . .

Total 112 243 187 139 206 19 311 308 325 M8 302 189 368 322 308 326 14

Limit of growing daytof g 69 3 g5 3—65 3—-65 3—65 3—50 3—60 3—60 565 3—45 35—45 350 3—50 3—45 350 8—50 330

principal bud




“Table 5 Distribution of numbér of stemsent g1

: Growing period
_ ou/ﬂ,*.wﬂwfx!_f MM H.M.EM_E Wmmwmmmwm ?J. w ?M. _“ _uw._w uﬁw_m uam..mu ._?M.um mnw. 2 maw 7 mmw._m Em.:. _#_w.wu qm_w.mu z»w. 3 zmm. 8 ZEN.. 13 zmm. 18 zmm. 28
WM.M:.E%M B . S m planting Jan. 8 Jan.13 Jan.l Jan.23 Jan.28 Fecb. 2 Feb. 7 Feb.12 m..nv.: Feb.22 Feb.27 Mar. 3 Mar. 8 Mar. 13 Mar. 18 Mar. u,m Mpr. 2
Stems with tips cut in planting 122 13 10 8 4 4 ‘3 3 4 1 1 1 1 | 1 5 — 4
M . .wn?_,n Jan. 3 WW % . T_n,. m N _Mm ~w —M :—- _M M . w _M w w _W HW _w 5 o
Jan, S~Jan 8 A3 | . 2 2 2 4 3 4 3 2 3 1 i _‘.
. _ , 2 1 3 3 1
Jan. 8~Jan. 13 Ww_ | o 2 4 1 3 2 1 2 4 .
Jan. 13~Jan, 18. »_ku . . . ‘ 1 4 -3 1 5 w w B
Jan. 18~Jan. 23 WW . . . 2 ,, 3 4 3 3 4 w H.
Jan. 2~Jan. 28 41 o | 6 3 8 2 1 w '
© Jan. 28~Feb. 2 AD | | | R TR R 4 4 1 w
Feb. 2~Feb. 7 4P | | | o 8 5 9 5 X
Feb. 7~Feb. 12 »w | : 1 2 4 6 M
Feb. 12~Feb. 17 48 o - - 3 E_ w
Feb. 17~Fecb. 22 AB | | o o ‘ 1 5 6
Feb, 22~Feb. 27 40 _ o 3 6
Feb, 27~Mar. 3 D | g _ 1 7
Mar. 3~Mar. 8 »w _ | _ , 2 15
Mar. 8~Mar.13 47 | _ - 6 ;
Mar. 13~Mar. 18 WW . ) ] m
Mar. 18~Mar. 23 »w. | | | |
Mar. 23~Mar. 28 WW
Mar. 28~Apr. 2 WW | .
Total e w1 BB 27 8 » 2 2 24 ; W 48 4 56 66 B

Limit of growing days of : _ _
principal bud . .

AB--A

—_— - . PR . JU S L P ]




sumber of stemfcnt growing perious ox NEW TLIETS (1¥30)

. : : : Days until
.13 Mar. 18 Mar. 28 Apr.-2 Apr. 7 Apr. 12 Apr* 17 Apr. 22 Apr. 27 May 2 Ma 7 May 12 May 17 May 22 AB Tillers AD AB  Growing
m ! n ! ! ! t v ot ~ w. w ﬁ ! Main  which had  Total Lateral -+ ratio of n_.umuﬁ =m%_.
1, 18 Mar. 23 r. 2 Apr.7 Apr. 12 Apr. 17 Apr. 22 Apr, 27 May 2 May 7 May 12 May 17 May 22 May 27 tillers never grown tillers AD new tillers WSS W
. new tillers grow
4 185
) _ 147 1 148
8 5 2 3 . 103 250 1.69
1 1 28 28 16—75
3 3 1 1 2 _ 21 49 1.71 5695
4 : : _ 19 19 16--65
4 3 1. _ : . 12 31 - .63 6180
3 g . . 22 1 23 . 2165
9 3 i 2 1 _ , _ : : .14 36 1.57 61—90
4 3 . 25 25 . . 26—65
2 4 3 ‘ : : 12 37 1.48 61—85
| 3 : . . 25 2 27 26—60
3 1 1 | : 12 37 1.37 5675
4 | 1 1 1 : 18 _ 18 _ : 21--70
2 2 » 2 . 10 28 1. 56 46—65
9 5 1 24 1 25 2655
, 6 4 1 11 35 1. 40 51—65
4 6 5 2 1 26 1 27 _ . 2160
3 2 2 9 35 1.30 41—60
3 12 } 1 1 _ 24 1 25 26—55
: 2 2 1 1 . 6 30 1.20 - 4665
i 5 6 4 _ _ 2% 24 : 21—45
1 1 1 1 . . 4 28 1.17 41—65
3 6 1 1 5 1 25 2 27 _ 21—60
3 1 1 1 1 . _ 7 32 1.19 41—65
1 7 4 1 : . 20 20 _ 16—45
2 1 1 1 o 5 25  1.25 36—65
2 15 6 3 2 1 1 ‘ _ 40 3 43 11—50
. 6 3 3 3 1 : 16 56 1.30 31—60
. 6 7 6 6 : 1 _ 37 - 40 . 6—45
2 3 3 1 1 1 : . _ _ 11 48 1.20 26—65
8 22 14 5 6 1 56 56 _ 11—60
_ 3 3 4 3 l 2 : 16 72 1.29 26—60
16 25 n 8 1 2 63 '3 66 11—50
13 2 3 2 3 3 2. 1 _ 29 92 1.39 2665
10 13 30 26 7 8 2 2 2 1 101 6 107 6—55
8 8 9 3 3 3 2 36 137 1.28 21—55
6 28 25 5 5 4 3 76 4 ' 80 | 6—40
I 9 6 6 4 4 1 1 _ 32 108 1.35 16—55 -
5 66 g 9 99 _

6~95
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% : Table 8 Amount of fertilizers applied in the cultivation (kg /10 a) (1950~1957)
;%i Total Applied Applied after planting Amount of elements
Fertilizer amonnt in _
_ Planting May 1 May 15 June® N P, 0, K;O
Compost 937.5 937.5 4.7 2.3 4.7
Rape cake 150.0 30.0 45.0 75.0 315
Superphosphate 105.0 21.0 31.5 52.5 15.0
Potassium chloride 37.5 7.5 1.3 18.7 18.8
> Total ' 36.2 1723 -23.5
P rear : _
D~ YT 190 1951 1962 1953 1954 1959 1956 1957
Planting date Jan. 16 Jan.8 Jan 10 Jan.8 Jan 10 Jan. 12 Jan.21 Jan.l6

Harvesting date July 12 July 26 July 25 July 29 July 28 July 19 July 17 july 24

Varieties o Hiroshima No. 6 Seto No. 1
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Fig. 4 Comparison of the growth in the study on Fig. 5. Comparison of the yield in the study on the
the three elements of the fertilizers (1950~-1957) three elements of the fertilizers (1950~1957)

Table 8 Absorptive amounts of fertilizers in the standard plot (1950)
(Analysed at the Agricultual Chemical Branch of Hiroshima Agr. Exp. Station)

Dry
Dot Sem AN wemt ST SRREGT DG
sample  (em) PO, stoms per N PO, KO0 N PO, KO .
Apr. 20 44 77 5.27 1.30 0. 66 1.99 2.96 1. 50 4.53
May 10 48 78 7.13 1.17 0.52 1.95 3.60 1.60 6.01
May 30 76 102 12. 67 1.55 0.60 1.29 8.48 3.28 7.06
Jun. 19 104 154 23.73 1.22 0.59 1.30 12. 51 6.05 13.33
Jul. 9 122 175 34.82 1.38 0. 66 2.08 20.75 9.93 31.25
Jul 19 127 182 4506  L22 0.57 165 2380  1L1Z2 3219

HEERL L P,0: 0, 0.2, 0.5, 1, 2, 4, 8, 10, 20, 50, 100, ppm o 11 BYBEDRABK LV BE
W TIE L 7o | RO A £72 - R, BRI IERIRIE S 0 BRI 3 3 Bl RicFE L,
7 ppm BUtE, BMESED %HIRICH Y, 100 ppm OBHORE, BOLEHRARAT, RREMEHE
%ﬁ%mbémwﬁ%@ﬁﬁ<$@%ﬁﬁ%%%bt.c@c&iO,w¢é®ﬁuﬁ@m%§E®ﬁﬁﬁ
WA, HoESFENDGELTIOTRNOAEHEEL TS,

ARBRICE ST HEESRBBARKY 102 105Kg 084 5 JLUHREBREL U THRL M, eI
FABIIC IS - o i, SEERSH TEBBRX LV E AR L - O TRITLHE SHERIN LGP T
OEEIFRETS 2. [Mhic L TAAREERT, BBASHTII LR, L IXTOETCEREENEY
LOREZOND, WEEECOLTH, BROESTELN LD WHREBE S NI - i hER
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Table 10 Qualities of harvested dry stems in the study of 3 elements of fertilizers (1954)

Plot Color [f;ié‘gnmgg Ot}f Rotted tips cp]i‘g:gp%ﬂzl Hardness Dead
and luster Stems of stems in lower of stems stems
: part of stems
Standard Good Good Little Little Middle Few
No fertilizer Bad Middle Much Little Hard Many
No nitrogen Bad Middle Much Little Hard Many
No phosphorous  Somewhat godd Good Little Little ‘Middle Middle
No potassium Bad Middle Much Lattle Soft Many
B & H AR E

%E?@ﬁ%bt%AmmEmmnma%@%&&?@zmﬁbtacé%mﬁwct<f%ar £iT
i@%)@?ﬁd%%b,&Eﬁﬂbfh%@?,%ﬁﬂﬁ%&ﬁﬂtWME®ﬁﬁ%%m§KTb%

BEHNRTT L L, BRELIABEGOEEL, Rl (ZOXSORGER) 450550 (Sl
FRFELBEET A) P Mol (EMFEE) ML (T3, LA LEIRH-OTEREY, /- 8BLE0 (s
H0) B, BED EFARLIBEL SCEEBEBAED 0w, ARSI TABI N> TE
DT BT ER S, '
BERXIBRPLHIBE CRERT, 3ERX L AEMIIL -1,

BMER G BRAETEEEL YD, BREADELSE (ENKRET, TR L S MERS i SET
ELREELZT 2,

B (1958) @ Fy PEBCBOTENEXEZESBRALEL, FriihE, HFEEsS CmExRS
EERELACE2BOTOEINEEERREL L —HL T3,

Table 11  Amount of fertilizers applied in three years (kg/10 a) (1958~-1960)

Fertilizer a;%t:‘ll : Aplialicd Applied after planting Amount of elements
planting Mar, 5 Apr. 15 May 6 May 15 Jun.5 N PO, KO

Ammonium sulphate  150.0 _ 7.5 75 26,3 450 637 31.50
Superphosphate _ 37.5 37.5 6. 19
Potassium chloride 37.5 7.5 .2 18.8 22,13

Total 31.50 6.19 22,13

Year 1958 1959 1960
Planting date Jan. 25 Jan. 11 Jan. 8

Harvesting date  July 21 July 21 July 17
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(2) 1958~19604E B ARBR
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2. RBRERKECCER
Table 12 Dry weight of total stems in different years (kg/a)

Source '
Plot 1958 1939 1960 Mean of Variance Error
variation

No fertilizer 63.8 67.5 52.9 6l.4 O
Only nitrogen . 109.4 87.5 86.6 9.5 N 13613, 61%*
Only phosphorous 59.2  47.4 57.2 54.6 P 57.04
No potassium 106. 1 830 8.9 . 923 NP 22. 43 88.67
Only potassium 45.4  45.4 53.2 48,0 K G78. 11*
No phosphorous 99.2 125.3 117.6 114.0 NK 895, 48+*
No nitrogen 68.2 6.8 64.5 64.8 PK 343.53
Standard 190.9  114.4 111.2 118.5 NPK 108. 37

Mﬁ%ﬁﬁﬂotaﬁﬁﬁﬁ®ﬁ%m,mw@&ﬁ@ﬂﬁaﬁ&ﬂﬁﬁﬁekﬁ,Sﬁﬁ®ﬁzﬁwom
T%ﬁ%ﬁ%ﬁmvtﬁﬁuﬁwim&xbﬁ,gi,mgmzﬁ%momrﬁﬁﬁ%m%bén,itg
i&MEmﬁEﬁ%ﬁﬁmwﬁﬁﬁﬁw%bén,%ﬁﬁﬂi@#ﬁmﬁmf—gﬁ%ﬁg<ﬁ5%®&%
A 55,

Table 13 Results of chemical analysis of dry stems (1958)

unt of elements in the
Content percentage of elements (%) Content amount of el

Plot plant per 10 a (kg)
N PO KO N PO, .. K, O
Standard 1.33 0.52 2.21 22,53 8.81 37,44
No fertilizer 0.72 0.32 2.14 5.55 2.47 16. 50
No nitrogen Q.78 0. 36 2. 35 7.15 3.30 23, 38
No phosphorous 1.%4 0.47 2.08 . 16.84 5.91 26.15
No potassium 1. 42 0. 44 1.21 18.99 5.88 16. 18
Only nitrogen 1. 42 0.45 1. 40 20.36 6.45 20.08
Only phosphorous 0.73 0. 34 2,07 6. 69 3.12 18. 98
Only potassium 0.78 0. 32 2.80 6. 69 2.75 24.02

Absorptive percentage of elements

(%)

N 48.82
P,0O; 46. 85
K0 96. 06

IS B EOSHTE R U ot 2FE48.829, BEER46.85%, IS TE £ 96. 069 OUINELIRL i
7o, BBROFNE T 19554 11 3. 0% BE b~ 78, 198E0RBBEIE LB -7, CORAR
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. Table 14 Seperate applying ratio of fertilizers (10%)

N No. of Fcrti.lizc_rs Applying period of fertilizers after planting
Fertilizer plat. applied in Jan. Feb. Mar, Apr. May May  June
plnting 15" 15 15 15 L 15 "5

1 3 7

2 1 3 6

3 1 1 1 2 2 2
Ammonium 4 2 3 5

sulphate 5 2 3 5

6 2 5

7 2 3 5

g 2 3 5
P The same il ot .

2. HBRESEUCER
C BLHERR L ZLERIEERC LT IENEII N, -8 IhnLAEBROBGEERED 1 -
THE8XE TKIROTRET, ¥RE(EXBRILIHASTESSNL, CHCHLTTEHS ML 2 3
iz TBLE] B2 CERE(, IRF(EXRLBVLETHED o, EEHHEOSEODRIEET

BB, 204 B TIOSRERAL LRKIEAN & HIFORRERL .

AEUSHI A Tic&BAERALL 2IKE 6IKid, BIBRIORT L5, KL, %kbh, REo s
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Table 156 Growth and yield of harvested dry stems (1952)

' Dry weight per plant (g) Date of

No. of plots Ifgﬁggfﬁt(f:;‘)“ No. of stemns — Ep— lodging

1 126 152 33.6 14. 4 July 2

2 127 180 36. 3 17.2 June 9

3 130 172 39. 2 221 July 2

¢ 129 155 30. 4 16.9 July 2

5 128 158 _ 31.5 17. 1 July 2

6 126 160 32.6 15.6 © June 12

7 123 147 8.4 13.0 July 2

8 124 150 28.6 13.3 July 2
e 5% 5% 5%

Results of grouping by F test (Figures in the following table shows plot number)

Factors . Group 1 . Group 2 T (Between groups)
Stem length 3,4,52,1,6,8 - 7 9. 13%*
Dry weight of total stems 3,2,1,6,5,4,8 7 16. B5%*
Dry weight of long stems 3 2,5,4,6,1,8,7 16. 55%*

Table 16 Qualities of harvested dry stems in the study on the seperate application
of nitrogen in variocus ratio after planting

Uniformity of ' Lack of
Number Color and Y Rotted tips chlorophyl in Hardness
largeness of
of plot luster sterns of stems lower part , of stems
. of stems
1 Middle Middle Little Little Hard
2 Middle Middle - Middle Middle Middle
3 Middle Middle Little Little Hard
4 Good Middle Little Little Hard
5 Middle Middle Little Little Hard
6 Middle Middle Middle Middie Middie
7 Middle Middle Middle Little Hard
8 Middie Middle Little Little Hard

¢ IREEEA L T LIS 3,

() EBINFOEERARBELRIFIC LOT 25%{ L, BIUEHRE 5,

& Lml, EEBCEEABAT 2 C R EEARCT 5,

HICEERTTEH -+ IR LETFERED—HAO8X (TXKLBEICARE) 20T, EFEHE=ECS
HRELBW T 2 LBOROTELTH B, '
327 AWAARIEC 8 KL O BEAFENE <, (LRI 8 ROWUTIC ST, FHEH
o6 7100, WEOEESEFRR IR LB, BETHISRKOINERARZETH 310 T2RS
BEEECELENC &S, REFBOASETHLC EEHEIEL,
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Apply nitrogen Tiimes from January
&— tp june after planting (plot3)

o—0 Apply nitrogen 3times from May
tgPJYme bygee}enemi cultivation
(plot8)

Lot
(=]

—
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L
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Fig. 6. Content percentage of nitrogen in different growing day (1952)
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Table 17 Amounts of elements per 10 a and applying periods of fertilizers (kg) (1953)

e Jan. Feh. Mar.  Apr. May May  June

Fertilizer Plot 15 15 i5 15 1 15
Ammonium Applied 7 times 3.75 3.75 3.7 3.75 3.75 7.5 1. 5
sulphate Applied 3 times

7.5 11.25 15.00

Superphosphate The same in all 15.00
Potassium chioride POt 7.5 7.5 11.25

Table 18 Growth ana vield of the harvested dry stems (1953)

Dry weight Dry weight Quality of dry stems
Longest No. of of stems per of stems per Tack of
Plot lz‘f;tlh 'Sts'érris plant (g) 102 (ke) Color Hard- chlorophyl Rotted
{cm) plant Total Long Total Long 13;31_ I;f:;gf o;;;v\;efr t;g ‘L:;f
stems stems stems  steras stems
Applied 7 times 144 132 323 235 1500 870 Bad Soft Middle Middle
Applied 3 times 134 107 27.1 19.2 122 799 Middle Middile Little Middle

Significant difference 1% 5% 1o
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2. BEBRHELCCEE

SISECRT 50, T EAERSRERT TENE RXECEp ok, T [ROE] SEOBEY
E%nt.bmb&ﬁﬁfu,7@ﬁmauéﬁwxafﬁﬁ&ﬁb%gd%b<%ck,Cnmwaﬁﬁ
%ﬁ&ﬁﬁﬁiﬁ@ﬁ®ﬁﬁﬂﬁﬁ&,itWE%k&@eTFiﬁéjwﬁ@tUoﬂtwfié.bt
HoT, 4 AUNOSHERARITAEERNT <50 LBb0 5.

(7)) EESHHOEFROMR _
ﬁﬁﬁ%ﬁTMWﬁbt;6ﬁ3ﬁﬁ®ﬁﬁuéﬁ®§ﬁmﬁé5E$b3@ﬁ@bhfh%ﬁ@ﬁﬁﬁ-
®%§®Eﬁ%ﬂékbﬁ,%ﬁﬁwmaﬁﬁ%Mﬁbtﬁéa3@%%%%?5%&@%@@%%%&%

T 3 o xh i 19564E R O B R T IR AEER E FETT L 7o,
. % B H = _
112 0.825 m? 3IK& D & 1) — FiEE, BLAAERIZES | B 18x 18 cm (10 430, 0008F) 1 #R&TF10
A0, 1ZH21ERENG 7 H220REL 7c,
FEHE 10 2 2 HEAN 1125 Kg, f8% 37. 5 Kg £ MM L, BEEBIORCK DAL ..
Table 19 Amounts of clements per 10 a applied in different periods (lg) (1956)

Applying date Applied after planting
Fertilizer No. of afr)ld times of .
plots fertilizers Mar.1 Apr.10 Mayl Mayl1d Junes Tota

© 1 No nitrogen _
© 2 May 1 5.25 5,25
= 3 May 15 : 9.75 9,75
g 4 June 6 12.37  12.37
2 5 2 times 13 150 2.63
£ 6 3 times .13 1.50 525 7.88
g 7 4 times .13 1.50 525  9.75 17.63
8 5 times 1.13 .50 5.25  9.75 12.37  30.00
f}?ltg:f:il:n The same in all plots : 7. 5 7. 5 11. 25 96. 25

2. BUBRIRETFCEE

BRWFCAT & & OB L 8HK] § YARGRERIC X » CIHEE O E A 7o, 20 4
S S L7 25,4 K TR ERAR O TR RS 25 1> A | SRR IO
Table 20 Effect of fertilizers applied after planting (1956)

Difference of
Dry dry weight

Longest No. of Difference of dry  Amounts of  Dry weight

weight i i
Nl em e ofnems o S "R e produces
(cm) plant PETPI@AL o ond No. No.of Dry weight Pef plant from 1 g
()@ plotin A (B) plot of stems (D) (g) nitrogen
1 9 164  35.4 @) @ B/D(g)
2 102 158 99.3 3.9 0.175 22,9
3 109 188 45.3 9.7 0.325 31.8
4 107 173 40.3 3.4 0.412 13.5
5 97 148 34.9 | c/D
6 102 170 41.9 6.5 6-5 7.0 0.175 41.0
7 11.3 204 55.2 19.8 7-6 13.3 0.325 44,0
8 118 233 62.5 7.1 8-7 7.3 0.412 18,2
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(3) S ESHEEI B ABROME
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415 T EHsEA
PLEDC b b, HEQLBERSL, 3HCTA DIBEEIENYT B S5 E R > TRHT I8REL

Fo. ERBRITIO544E L 1955614715 - 12,
A 1954 EFEFHE
1. # B K & :
1[X 9.9m? 4 X4 15% [5em 1 #HF 10444, Bt AR S 65, 19534E12 521 B RER 7 531 RN
L. EEE2sm2lEo Lkl L, AKEGEE, BRIDELT
Table 21 Amounts of elements per 10 a applied in different periods (kg) (1954)

Applied after planting

Fertilizer Plot Mar.l Apr.15 Mayl Mayl5 Juned Total

Applicd A 3.75 5.63 7.50 7.50 9,37 33.75

. 5 times B 1.87 3.75 5.63 7. 50 7.50 26. 25

Ammonium

sulphate Applied A 7.50 11.25 15. 00 33.75

3 times B 5.63 8.25 12.37 26. 25

Superphosphate The samie in 11.25 11,25

. . all plots 99 50
Potassium chloride ‘ 3.75 _ 7. 50 11.25 .

2. HBEWECCEE

Ktz 4 AR TRIERTH - 054 A FOLD 6 B L% TREEHS ETHNESH, £0HRE
i 6 FTA~7 A bERERFMERTERIC TN ST CRENEL (AR, T ARDLUEE

Table 22 Growth, yield, and quality of harvesting dry stems (1954}

Dry wcighf Dry weight CQualities of dry stems
: Lg:;gg“ ljtc; I;): of stems per of stems per Dg ;e FTack
Plot length per plant (g) 10 a (kg) lodg- Golgr I}Dttedf I-Eis:c})-f Dead
(em)  plant Total Long Total Long ing |20¢ " P°5° chloro- "0 °F stems
stems stems stems stermns uster phyl
Applied 151 142 34.1 24.0 1275 915 May 24 Bad Great  nruch  Soft Many

many

A

5times B 154 135 36.8 26.6 1580 1024 May 24 Bad Many Much Soft Many
A
B

Applied 149 120 30,0 21.0 1245 911 June 2453&12; Few  Middle Middle Middle
3 times 154 127 32.6 24.0 1324 ijdﬁ%ﬁFw' Middle Middle Middle
Significant . o '

difference L% 1%

Note =* Lack ofchlorophyl in the lower part of the stems
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Factors Group 1 Group 2 Group 3 F (Between groups)
Dry weight of total Ny 5 times A 31 A 16. 2]#*
stems per plant 5 times B 3 times B 1mes
Dry weight of long : 5 times A 34 A 24, 53**
stems per plant 3 times B 3 times B 1mncs

R MRGRIEL, 7 AT DN ABNERRE & 120 IBEBE L, COL) RBRRTRICS
ES#EDA, BARKEL R OL S CHEHSEL (%7, BHEAERAETRAENE F3 LERFETH -
b ThiS B4 ROoSREARSFBET [RTe] LSARNB LI PHItERL AL LZRNT 36
OrEZ NI, L LOBERiC s 2EE 3EDHX L 0 5 BSHXE EENED S,

B 1955&EHBR

19554 FIED &> 3 ESTHES, IEEARSL, TORBE 3 A& 4 H s s 5 B> & H2RO
B THERETAC L E L. HECHERLY 3 A ¢ BogHgTER LI,

. 8l B A & |

1[X 9.9m2, 35 15% 15cm 1 gz 104, #RLEES 15, Ticl0atbER11B K, &
B 60 Kg #f], ERO®II10a%0 33.75Ke 30.00Kg 26.25Keg @ SBREEEHRY 2. 12ANRENY
7TANRIREL 12, HERGEEBROLBY LTS5,

Table 23 Amounts of elements per 10 a applied in different periods (kg) (1955)

: Plot Applied after planting

Fertilizer : :
crieer Amount of ApplYing  arar 1 Apr. 15 May | May 15 June 5 Total

L o fertilizer times
Standard amount A 6.00 11.25 16.5 33.75
Decreased amount 3 times { B 5.25 9.75 150  30.00
Ammonium Small amount C 4. 50 8.65 13.12 26.25
sulphate giandard amount A L3 1.88 600 11.25 1312 33.75
Decreased amount 5times ¢ B 1.13 1. 50 5.25 9.75 12.37 30.00
Small amount C 075 1.12 450 8.65 11.25 26.25

Potassi . '

cl?l;:?(lil:?m The same in all plots 7.5 7.5 11.25 96.95

2. BRERILTFCER

BTRICRY &8 ) EERO 5 FIAHRKi RSl

Standard amount of fertilizer
FTSRAHROERIF (-1, 3 H31E, 44

and number of stems

128 OZRHED D - 7 S BEOHEIC L Tl 1407 Longest sten mgi
Do FRUHB TS ZHFRES ¢ 5 B H nmo—oyﬁg
Birof bOLMEINT, NBBICENTR, B 100

HEATEHORLD, - 1228, 5 ESHRROF B
B TEHESEOERERL. B, DFE, fX
b FE—EmsEn o h i, '

BARCNBYRE 02y [BHE] wiuk

gest stem Length
>

BORFBELELESRSO N, 5 AAMHXIL—Sh gzm

- SIMNOBAERL Y, il 3 1 B OERH ~en M!mr. Mchr. Alpr. 'Mfay J:m. J;llY
Bk 28BRoMRICL3 60T, 5 ALIEOST 1231 42 11 14 20
FoREML, TBH] 2BNI w0 LSEns Date of Lnvestigation

3. 3MSHEK TiZ 6 A5HE O -AER S 5 \5THRIX Fig. 7. Growth in the different periods (1955)
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Table 24 ~Yields and quélities of harvested dry stems (1955)

. . Lack of .
Plot Dry weight Dry weight of o Uniform-
of total stems per 10 a (kg) Coler  Hard ROtth Dead chl‘orophyl ity of
Amount of stems per and messof tipsof 0o inthe o ess
o p Total Long luster stems stems lower part 218
fertilizer plant (g} stems  stems of stems of stems
Applied . . .
Standard 3 times 35.7 1358 1009 Good Middle Litile Few Littie Good
amount 5 times  4l.4 1406 1061 Good Middle Little Few  Little Good
Decreased 3 times  35.9 132¢ 986 Good Middle Little Few Little  Good
amount 5times  38.7 1891 1039 Good Middle Little Few Little  Good
Small 3 times 35.4 1331 956 Good Middie Little Few  Little Good
amount 5times  38.5 1380 1001 Good Middle Little Few Little  Good
59 60.0
LS.D
- 19 85.4
tandard amount Decredsed amount Little amount
of fertilizer of fertilizer of fertitizer
g0t Appiied
& 5o &® 3 times
£ o—0 5
S 40
vy
S dor
5 20
=
= 1ok
o
3 1 ' 1

Har. Apr. May Jun. July Mar. Apr. May Jur. July Mar. Apr. May Jun.July
12 42 1t 17 20 12 02§y 7T 220 12 12 1 17 2

Date of investigation

Fig. 8. Dry weight of stems per plant in the studies of seperat.e nitrogen applications (1955)

SEATHEN TEN-E a7 Oy i Y E T iF 5 E: Standard amount of fertilizers
WERBLToT, CLABRMOELRL LI EAFRLT
»3, Applied
HEED | MU EROBNSL, 35 OWELDEC 5 o2 3 times Js00
Bl feniisE<, 5 ANBCEE 5 manE
(fiote, BINOBRAERICLEE, 5H1AET SN I e
i 5 ISR o5, 7 ANBITRE 7D 3 ES ¥ poog
WX & O & EROBRDI DU 1o 1o0 BRSNS, S Z5r 1500 %
(X, PREX & R—tEm) § 20r 400 5
SLBR O 4510T 2 SIS EIF T, okt n 2 15} T
CRIFTEH 1o, FER—RC 6 A FURRSETHS R 2l g
THR S DD - 1o 18, —TH CEEERTRE T e L 7+ S 1298
SHEBHSEUL TR LA EL OB, 7100
R MR 15 BB o 5 ESHEX T 12 B3R o5 Mar Aor Moy Tu
g o A e e
O SRR L 5 H A | Date of investigation
19552 . . _ ‘ Fig. 9. Contc.nt of nitr&?gcrz in seperate
DHMERORT FER LRI THMNTH- applying experiment (1955)
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FRIER DI 5 B R 0 4 % TORKIARTR 2 63Kg #RUIE L L, ChETRICERT 288
3 F 4 BT 3 BARUTUE L 4 AT 5HEILOL THEETTN, INoESERELT.

1. & B F &
1[X 13.2m? 3[4 15% 15em 1 g5 10 &4, BLEROEIEE 15, ORI 102 1125Kg, &
B 37.5 Kg {5f, SLROBEHC LD OREREBETE - 7, 125128 ikaftis 7 198 w8 L 7o

Table 25 Amount of elements per 10 a applied in different periods (kg) (1956)

Applied Applied after planting
Fertilizer Na. of Plot n
plot. planting Mar. 1 Apr.10 Mayl Mayl15 Juned
1 Appthdtimes 5.25 9 75 15.00
Ammonium 2 5 times 1.13 1.50 5,25 9,75 12. 37
sulphate 3 A+3times  2.63 595  9.75 123
4 A+5 times 1. 13 1. 50 5.25 9.75 12. 37
Potassium chloride The same in all plots 7.5 7.5 11.25

Note: A; Applied in planting
2 HBRRMCECCER

SOEICEE P EMARL A, BB TIERZERBEb oo, LU 3EH (1X)

HELEBEEERL, TEEA+ 3 EAROR (3R) CEHETEAERLL. -
= DIEHIE T 3 AN SR L E - RO IIRAORR L AR TH 1, 0 IRBICRERED

Table 26 Growth in different growing periods (1956)

No. of Longest stem length (cm) No. of stems per plant
lot Mar. Apr. Apr. May June July ~ Mar. Apr. Apr. May June July
P _ 2 5 30 .10 i1 19 2 9 30 10 11 19 .
1 35 38 46 56 98 129 17 31 39 48 81 - 109
2 34 39 49 60 100 131 17 32 42 54 83 118
3 36 42 48 58 02 131 19 39 47 58 91 123
4 36 40 48 60 101 130 17 - 33 43 52 87 117
5% 21 L9 137 . 2.6
L.S.D
1es 3. 46 2.89 2,07 3.15
Table 27 Yields and. quality of harvested stems (1956}
. Percen- ie
Dry Dry weight of stems Unifor-
No. of weight of per 10a (kg) tage of Color mitly cl;f Rotted  Hardness
1 long and tips of of dry
plot slems per “ep ol "Lon stema huster largeness t
plant {g) storms sten‘?s () of stems  *tM% stems
1 33.7 1009 603 59.7 Good S. good Little Middle
2 37.4 1098 696 63. 4 S.good S, good Little Middle
3 37.7 1063 683 64. 3 S.good S, good Little  Middie
4 36.9 1070 . 679 62.8 S.good  Middle Little Middle
5% 61,62 312
LS.D _
1% 93.35 4,72

Note: 8. good, --Somewhat good
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Table 98 Amount of elements per 10a applied in different periods (kg) (1957)

No. of Applicd Applied after planting
Fertilizer plot Plot 1 “‘:. Mar. Apr. May May Juune
_ planting 1 10 1 15 5
1 No nitrogen
2 Applied in plant- A 5.7 5.6 11.3 13.1
ing and 3 times
3 after planting B 3.8 ‘5.6 11.3 13.1
' Ammonium '
 sulphate 4 Applied 5 times A 2.3 3.4 5.6 11.3 131
5  fter planting B 15 23 56 1.3 131
6 Applied in plant- A 2.3 C 34 56 1.3 131
ing and 4 times
7 after planting B 1.5 2.5 56 1.3 131
. , Th in all
Potassium chloride © “;‘I’(‘J‘;‘sm ? , 7.5 7.3 1.3
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Lo LI, SR L TCE 3 B 5 E i REFO L 2 TH 2, 153 AXOBIERIHSHT
e, %Ték:mﬁﬁ$@ﬁ%bfﬁ®$oﬁﬁabné
" Table 29 Growth, yields, and qualities of harvested stems (1957)

Dry weight 5,0

Longest No. of 1
Dgige No. of stc?n stems of stems per ¢ GOI&“ Dead ngf:ty
Plot 10a (kg) lodg- 2P stems
plant-  plot length  per 0dg-  juster mats
ing (cm) plant Total Long 1ng
) ] stems stems
1 No nitrogen 95 65 558 28 Bad Few
| Great  Ver
2  Appliedinplant- A 186 112 1209 900 Juse gy Grea Td
d 3 times :
3 :}ge? r;:lant::?g B 144 126 1211 825 27 5. bad Many S. bad
Nov Great Very
. 29 22 Bad
30 4 Applied 5 times A 143 117 1164 8 2 many bad
5  after planting B 143 113 1208 836 24 S.bad Many S.bad
6  Applicd in plant- A 46 112 1177 847 22 Middie Many Middle
and 4 times . ]
7 :;gtr planting B 145 107 1201 840 24 Middle Many Middle
1 No nitrogen 100 73 665 94 Bad Few
2 Applied in plant- A 146 100 1242 865 22 Bad Many Bad
ing and 3 times . )
3 after planting B 144 124 1308 909 24 Middle Many Middle
Dec.
- 8. bad
5  after planting B 143 93 1274 870 24 S.bad Many S.bad
6 Applied in plant- A 144 112 1320 943 922 Middle Many Middle
ing and 4 times
7 after planting B 144 109 1249 867 24 Bad Many Bad

Note: 8. bad---Somewhat bad

g Planted on No ~
E‘ N pttn Nov.30 & Plented on Dec.20
3o| @-@Absorptive percentageE! ey
2 | O~OContent percentage i §' %
§ 5 S
& Ll S g
.§_ 8'40 Q) 5 40
5 5 3 2
= 2 L
=4 @ = @
3 =30 8 A ZFap
191 £ =
- 5|19 5
a zf

131 0o O/O/O =20 18] =12
171 ' 1T
1.61 _ H0 161 F1a
1.5 1.51

2 4 5 3.5 7 2 4 & 3 5 1

A - B A B .

Large amount Small amount

No. of plot No. of plat

Fig. 10. Content and absorptive percentage of nitrogen on May 16. in seperatie applying
experiment (1957)




: | B - 1 ¢ SERRCERT DEMBEIPIE 2%

HU@W%E&%E%KEK?%ﬁ%hﬁ%D.bkﬁofmaﬁmﬁgf+Kgﬁ&%@$&#%®ﬂl
<,cﬂ%i%mﬁﬁ?éib%5@%MEm;D,3H4ﬂwﬂm¢5ﬁﬁ#,Ruﬁ%%@%ﬁa&@’

. &K4ﬂwm%?é4@ﬁmﬁwxéﬁmﬂ;w.ﬁﬁﬁ%ﬁﬁ%<,@m®éﬁmﬁﬁﬁiﬁiéﬁmt
H Bbohs. _
i %ﬁ@%ﬁ%,ﬁ%®%%ﬁ%Emfﬁ<,ﬁ%mwa§D4Kg%%@&L,m%mé%ﬂ%?%m

i 5 ASEOAET I LEbNn 5,

© 5 ESrEE B A AR o BRSO Rk & EE
mﬁﬁfmaﬁﬁ,%%@ﬁ%mm;oﬁ5@%mﬁﬁ§ﬁ@m%ﬁﬁ<,ﬁ%btmmﬁ&f%%ck
%,ﬁ&%wﬁtﬁﬁmﬁﬁi®%éu5@%@ﬂﬁ§@iﬁm%iéné.C®%ﬁ§ﬁ%3ﬁs4EM
mﬁiéﬁmgaﬁm;qT%ﬁow%&UEw%EEﬁKWMK5%@%&&?ﬁ%ﬁ%?%kbmww
FEROBBRETTIE - T2, ‘
1. X B F & '
1gagm21gﬂﬁa§ﬁggma1mumm¢ﬁﬁ§w$ﬁwﬂMaﬁﬁw3ﬁ%8£bmﬁﬁﬁ@
%mﬁﬁm%ibﬁﬁgmg_j@ﬁ%lnfﬁgb,7H“Eﬁﬁﬂ%ﬂmwsﬁﬁﬁﬁﬁmmmiﬁ%
g e TECHEREI02 2 1125 Ke, BAREREIR 37.5Ke, M@z 5 A 1A, 5 AI5RIET.5Ke, 67
5Hic 1.3 Ke L, ERIHE0FOBIITIOMAL .

Table 30 Amount of elements of nitrogen per 10a applicd in different
periods after planting (kg) (1938)
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-y No. Applied after planting
of Plot Mar. Mar.  Apr. Apr. May May May June o
plot 1 10 10 20 1 5 15 5
1 Applied 3 times 3.6 1.3 16.9 33.8
2 Applied 5 times 1 1.5 2.3 5.6 11.3 13. 1 33.8
3 Applied 5 times II 1.5 2.3 5.6 1.3 13.1 33.8

2. HBRARETFCEESR

BBIEICRT & 5 IGARR IO R 2XOZRAE , EHHSD-7e. Ll 0om PLXH (S0
SHMENT 2 2O THYENLT ) KU 105em Ly0 (B0 HHOSHERS &, BURICRT 25

Table 31 Growth in different growing periods (1958)

No. Apr. 5 Apr. 23 May 13 June 2 July 23

of Plot Stem No. of Stern No. of Stem No. of Stem No. of Stem No. of
plot length stems length stems length stemns length stems length stems

1 Applied 3 times  40°™ 25 46°™- 36 7™ 45 9™ 68 1455 g7
2 Applied 5 times I 44 28 55 39 85 49 99 75 149 103
3 ©  Applied 5 times II 43 31 49 41 77 49 93 78 149 95

Table 32 Growth and yield per plant of harvested sterns (1958)

No. Longest ~No. of Na. of Dry weight of stems per plant (g)

of stem e tong Total Long Middle Short

plot  length (cm) em stems stems stems stems stems
1 145 87 45 38.0 26.9 .8 3.3
p "~ 149 103 38 41.2 29.2 8.4 3.6

3 149 95 60 41.9 30. 8 79 3.2
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Growing periods of new tillers

Fig. 11. Number of stems in different growing periods of new tillers in the experiment
) on the separate periods of applying of nitrogen
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Table 33 Applying ratio of phosphorous (10%) (1952)

;; ¢ Applied Applicd after planting
B . MNo. o ]
§§ ' . Fertilizer m Jan. Feb. Mar. Apr. May May J usne
o Plot  slanting 15 15 15 15 1 15
1 10
2 ' 10
3 10
: 4 10
Su'perphosphate 5 10
’ ) 3 5
8 2
Am‘.‘“’“;‘;‘l“;hat c The same in : 2 3 3
: POt-assmr::lhlorxde all plots : 2 ? i
AR UCES

B iR LB, | LR, TROE (05 om BLEE L1 CHRESES 5 NEEETE S A
fucp 5H15H®2@br%mbf'?Eﬁ)%qug}'ﬁﬁu§nt_ . e )

itFﬁwﬁjTMZHmEmm®SEw§<m&ﬁw§nr 1 [X 2 RiEB O - HEERNE - o & O
b B, $m§¢oﬁ5&4ﬂmaummmmbt5Euﬁ%ﬁﬁ®88®ivﬂEﬁ&ﬁ“ﬁmT
BhD LERBRESEC LA abhk, BRI TH IKIRiHERRIFT, TX8 Ra&R%Y

R A S5

FERENAB I - 1.
. Table 34 Growth, yield, and quality of harvested stems (1952)
Lo Longest Number of stems . ] Rotted
g No. of g per plant Dry stem weight per plant (g) Coler -o e
= o stem ; and tips of
o Under
= plot  length Total Long Tatal Long middle luster stems
7 {cm)  stems stems stems stems stems
£ 1 125 162 4] 31.0 15.0 16.0 Good Little
i 2 124 160 30 20.5 14,4 15,1 Middle Little
3 129 153 46 33.1 18.7 14.4 Good Little
4 126 164 42 32.8 15.5 17.3 Middle Little
5 127 161 42 22. 4 17. 8 15. 6 Middle Little
6 124 156 39 29.9 14.5 15. 4 Middle Middle
7 123 157 37 27,7 122 155 Somewhat  hpaq
8 126 150 37 29.6 14.9 14.7 Somewhat Middle
Significant : bad '
difference N. s N. S 3 % 5 %
Yle]d Group 1 Group 2 F (Between groups)
' Drv weight of total stems 53,4,1,6,8,2 7 10, 68%*
o Dry weight of long stems 3 5,4,1,8,6,2,7 9. 6O*+

_BI9WE§H&
M BB %
ERASROBENC L 075 2. 125 120IEANY 7 ABEIREE, 2 oIS L TR - .
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Table 35 Amount of phosphorous per 10 a applied in different periods (kg) (1953)

No. of Applied Applied after planting
0. 0 ‘
Fertilizer in Feb. Mar. Apr. May - May June _]llxalc
POt Llanting 15 15 5 1 15 5
1 15
2 15
3 15
4 15
Superphosphate 5 15
6 15
7 15 5
g
Ammonis?j?:)ham The same in 7.5 11.25 15
Potassium all plots 7.5 7.5 11.25
chloride P

2 HRREKEGCER o |
C ESeEIIRT & O NEEE, [RUE] KIAEEEED LT o fohi, TROE] FC#WYCvi 3 H15H
o 3RKA 4 AI5EKHO 4 XX hZHERANEDL N

Table 36 Growth, yield, and quality of harvested stems (1953)

No. of Longest No. of ) Dry stem weight per plant (g) Color I?ottcd
‘ stem stems per Total Long U:;lcclltfr and tips of
plot length plant stems sterns n;:em: luster stems
1 126°™ 128 34.4 22.2 12.2 Middle - Middle
2 127 125 33.2 20.6 12.6 Middle Middle
3 125 133 4.5 22,1 12. 4 - Middle Middle
4 128 120 29.8 18.9 10.9 Middle Middle
5 125 129 32.1 1.0 13.1 Middle Middle
6 126 - 129 32.3 1.7 12.6 Middle Middle
7 123 138 34.5 18.9 15.6 Middle Middle
8 124 126 32.0 17. 4 14.6 Middle Middle

PE2-E0RRE Y 3 ALETO MRS ERETO 5 5o miflic & 2 i, 121385 he 3ht:,

(2) AHic & 2 BB ORISR
BRBROLEEMIICE T 2R 4 —BHG ic T 2 i1z, 195EEIIHOWEC & D KRR A 772 - 77
. BB H &k

gy & 7 A M 2om, B 15em OYEEE ARG ¢ & EHSICT VG CRIGEB
KHEFA A,

TS ShtER Sl L U, ABHEER oL BRS¢ 4 2o ndkae 82 55 51 L,

1 522 BEBREBEIAL, | Ao 4 HETR AR ERKME+ 0ppm - L, 58920~5H20H i3
60 ppm & L7z, SHIOR L 0EHNEEL-OT, SAVBELDE 40 ppm & L7z, —RCSERiLD -
MAFRUERE L LTS - s, HRERIGIRME CRITTaT7 H25A ML 7o,

ASREETRO LB T, BBXKiZ 1 AL 0 7 A THEERRECEEABEE LXK (2K), 3 8%
THASTICI ALK AZTHMAEALAKX (3K), SH2cMAeT 5 AR 7 B THAL~X
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Vit (pH7.6) 221, BK V-, KB BEBSOOEH-1,
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Table 37 Amount of phosphorous of nutrient solution apphcd from planting to harvestmg

No. of \ Amount
Treatment of Common elements in all plots
plot phosphorous :

(ppm)
1 No phosphorous 0 pH 5. 5, FeCl,+6H,0 1l ppm
2 Applied from Jan. 5 NH,NO, 40~60ppm, MgSO,,7H,0 10 ppm
3 Applicd from Mar. - 5 KH,PO, 5 ppm, ‘CaCl,«2H,0 2 ppm
4 Applied from May 3 K50, 30 ppm, (Contain K,0 in KIL,FO,)

Table 38 Amount of clements contained in the well water used as solvents
(Analized at Ohara Agricultual Institute in 1955)

Proteinic

WoolincE L HREETA LEFDON,
AGRE (1953) kR ciE LE e TRR
Mt 2ppm a0, BBRERBBE O BN
rpm DLOLARIC LY, EHIFEEH I TEEE
Db ORI, BT DoFEBCBRSER xR

Element NO,-N NH-N “"FQ PO, KO0  CaO  MgO
" Concentration (ppm) 0. 46 0.04 0.03 0.19 1.79 31.0 3.2
Element Fe, O, Si0, Nz,() 80, Cl GOy
_."_:'Goncentration (ppm) 0.02 28.9 38.7 7.3 10.9 45,2 pH 7.6
e - £ ioNo phosphoTous ®
o RSORIC B ER AR L A, 6 HI0HF T 5~7 § | v from Mar. _
T AR O 4K AR - o8, RO T A S4o0t@ v fromMay @
| BHIHEERR O EEER B - . T OERHE 2300
BLORTHE R HRICOBROD S LBBOSN - 200 o
7o, BI2EiCRT R ERGERER SR CEEML, 5 100t
IR 3B LA L0t SR L » THRERST €
=

: A .a.Mlar.P; . May Jun. July
Fi%b M3r 29 8 my 18 25

Date of investlgat'wnl

Fig. 12. Comparison of stem number per
plant in mat rush cultivated in

TV B 5, AN T b ERTRERAE D f the nutrient solutions containing
. phosphorous
. Table 39 Comparison of stem length (1955)
No. of Stem length (cm)
Plot
plot Feb. 10 Mar.3 Mar. 29 ._Apr. 9 May 10 Junei0 July 25
1 No phosphorous 23 32 41 42 51 53 63
2 Applied from Jan. 24 35 45 52 74 104 124 .
3 Applied from Mar. 23 34 45 51 75 103 . 120
4 Applied from May 23 32 39 43 52 91 123
5 9% 6.7
L.S. D . 4.25 4,03 5.753‘ 6.79 7.44
1 % 5.95 5. 65 7.75 9. 52 10. 55

T A A
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Table 40 Root length in different growmg periods cultivated in nutrient
solutions of phosphorous (1955)

No. of ' Longest root length {cm)
Treatment - -
plot Feb. 10 Mar.3 Mar. 29 Apr.9 May 10 Junel0 July25
1 No phosphorous 3.5 9.7 19 .23 39 49 57
2 Applied from Jan. 3.7 9.8 16 20 30 35 44
3 Applied from Mar. 3.3 8.9 19 22 32 41 43
4 Applied from May 2.9 9.1 19 24 41 46 46

BORICTT L8 biﬁé@b&%‘&f REFERED NP - T2h ﬂ?ﬁ?ﬁ[z@ﬁﬁiﬁblﬁrﬁ%fﬁtfh 5.
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rEbhE, itﬁﬁ%ﬁﬁmﬁ<mmbrETﬁ<motcti,ﬁwv®@m&%&®ﬁmc&%ﬁ?
D EBAL ORI a&m(ww)tﬁﬁﬁ%mkbf,ﬁ&ﬁkﬁfoﬁm(&)K%%ﬁ@ﬁ&%mm
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Table 4! Dry weight of stems, stock, and root of harvested rush plant (1955)

'Dry weight per plant (g)

No. of Over
‘Treatment Total Long  Middle Short Waste Stock Total Sh‘:) ot

plot stems stems stems stems sterns root stems
1 No phosphorous 14.1 0 0 0 14.1 2.7 5.1 0
9 Applied from Jan. 742 15.7 17.4 206  20.5 6.7 7.1 53,7
3 Appliep from Mar. 64.3 15. 4 10.8 16.6 2L 5 6.0 6.8 42.8
4 Applied from May  58.4 14.8 12.1 4.0 17.5 5.0 7.3 40.9
5 % 5.49 9.72 ' 0. 47 6.25

L.5 D

1 % 7,70 13.70 0.66 8.75

Note; Long stem : Over 105cm Middle stermn : 94~105cm
Short stem : 73~9%4cm Waste stem : under 73 cm
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Table 42 Amount of potassium per 10 a in different periods (kg) (1953)
" No. of Applied Applied after planting
Fertilizer . n b. Apr. Ma Ma une  June
plot planting Fle5 l%r 1 ¥ 1 5Y J 5 15 Total
1 26. 25 26.25
2 13. 125 13.125 26. 25
3 7.5 YA 11.25 26.25
Potassium 4 7.5 7.5 11.25 26. 25
chloride 5 7.5 7.5 11.25 _ 26. 25
6 7.5 7.5  11.25 26. 25
7 7.5 7.5 11.25 26. 25
8 7.5 7.5 11,25 26.25
Superphosphate . i5.0
t
Ammonium The same in all plots s 1025 5.0
sulphate

2. HBASKLEUICER _ _
#asFE T LB 0, [BLR] WERENRY b h, TEERERO 1XE1 %‘lﬁ:ﬂﬁﬁfﬂ@ 3Kk
1ﬁ1B@%ﬁmxﬂf%&%%%amgkzoﬁ&%%Lk.%@@mgﬁmuﬁuﬁmanmmoﬁ.

Table 43 Growth, weight, and quality of harvesting stems {1953)

Longest No. of Dry stem weight per plant  Color Uniformity ~ Rotted
NOI- Of stem stems per and le 1argeness tlps Of
plot length plant Total stems Long stems  luster of stems stemns
cm g g

1 124 136 32.8 17.5 Bad Middle Middle

] 125 147 35.2 21.6 Middle Middle Middle
3 124 124 31.1 17.0 Middle Middle Middle
4 126 139 34.6 20: 3 Middle Middle Middle
5 127 131 32.9 19.5 Middle _ Middle Middle
6 127 . 139 36.0 22. 4 Middle Middle Middle
7 127 130 32.9 19.8 Middle Middle Middle
8 125 135 34.9 21. 4 Middle Middl: Middle

In the dry weight of long stems, significant difference is recognized at 5% level divided in
following groups -

Group 1 Group 2 F (Between groups)

6,2 8 4, 7,5 3,1 17. 04%*

B L # ¥ B _
l%ﬁﬁﬁh,avﬁi»ﬁwF%ﬁmbimﬁm;aﬁmaﬁ%ﬁmvt,
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Table 44 Amount of potassium per pot applied in different periods (g}

. Applied ~ Applied after planting
Fertilizer Applying in :
stage planting  Apr. 15 May 1 May 15  jJune 5 _ Total
X Earlier stage 0.65 0.65 1.30
Potassium
chloride Later stage 0.37 0.37 0. 56 1. 30
i ' 0. 37 0. 56 0.75 1.68
Agi%%’;ﬁm The same in all © s
Superphosphate plots 0.75 .
2. REBRRRIEUVICER _ :
7 Al4H o B HIEERIT B

wmasRicTRT LB D, R, TR (AR S LS - 105
TEEAsRL L, BHED ] YR EK 5%%%.@?3&5enfm—:f:ﬁi?ﬂﬁﬁmﬂﬂﬁﬂcmﬁgmﬁ
ﬁw%&n%ﬁaﬁﬁfxwﬁmot.an;@%fm%uﬁﬁﬁbﬁﬂﬁ%&ikﬁéc&ﬁ%ﬂ@@&
HEI oI -

Tahle 45 Growth in different periods in the study on the effect of potassium
applied in different stages (1954)

i Longest stem length (cm) - ° . Number of stems per plant
Plot ‘
Apr. May Junc July Aug. Apr. May June July Aug.
_ 4 4 15 14 2 4 4 15 14 2
Applicd in carlicr stage 39 47 98 119 120 44 137 450 640 609
Applied in later stage 39 47 101 123 119 46 131 434 668 592
Table 46 Yield and quality of harvested stems (1954}
Pl Dry stem weight per plant (g) Color . Uniformity - Rotted Hard-
ot Total Long Middle Short Waste and  of largeness tips of ness of
stems  stems  stems stems  stems luster of stems stems  sterns
Applied in earlier stage 137 17 36 65 19  Bad Bad Middle Soft
Applicd in later stage 137 30 35 56 16 Good  Good  Middle Hard

(@) KB & 2 o fs AR
EicmEozhR4i AL # R Z2hbic, BRERBRCETROBENT L O RPEIB LT -7,

Table 47 Amount of potassium in the nutrient solution applied from planting to harvesting

No. of A
plot Treatment Pg;g:s?i;f Common elements to all plots
1 No potassium 0 ppm  pif 3. 5, FeCl«6H;0 1ppm
2 Applied from Jan. to July 0 NH,NO; 40~60 ppm, Mg5Q,+7H;O 10ppm
3 Applied from Jan. to Apr. 30 NaH,PO,+12H,0 5ppm, CaCl,+2H,0 2ppm
4 Applied from May-to July : 30 K;50C, 30ppm . : -
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Table 48 Number of stems in different growing periods in the experiment on the
effect of potassium cultured with nutrient solutions (1953)

Number of sters per plant

No, of .
: plot Treatment Feb,  Mar. Mar. Apr. May June July
10 9 29 9 10 11 25
1 No potassium 25 32 53 69 175 274 498
2 Applied from Jan. to July 24 32 55 79 227 301 537
3 Applied from Jan. to Apr. 20 29 50 78 197 304 530
4 Applied from May to July 21 25 43 62 161 287 540
5% 8.72 13.53 31.6
LS.D
1% 12.22 18.96 44.3
Table 49 Comparison of root length in different growing periods (1935)
No. of ’ 7 Longest root length per plant (cm)
plot Treatment —- -
. Mar.9 Mar. 29 Apr.9 May10 Junell July 25
1 No potassium 6 - 1 15 25 28 27
2 Applied from Jan. 10 17 21 30 37 46
3 Applied to Apr. 9 16 19 30 37 36
1 Applied from May 8 13 17 26 33 42
5% 2,81 2.67 5. 58
LS.D

1% . 3.94 3. 74 ' ' 8.02
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Table 50 Dry weight of hatvested stcms, rhizomes, and roots per plant () (1935)

Dry stern weight per plant ) : Dry
No. of . . Dry root
plot Treatment Total Long Middle Short Waste rhlzpmht: weight
stems stems stems stems stems weig
1 No potassium 47.8 0 0 3.6 42.2 5.5 © 3.4
9 Applied from Jan.  79.7 18. 4 17.7 20.7 929 6.5 7.4
3 Applied to Apr. 66.8 0 0.4 38.3 28.1 6.3 4.8
4 Applied from May 75.1 8.8 11.0 26.8 28.5 7.2 7.6
5% 10.46 11. 30 0.86 3.63
LSD
1% 15.28 15.95 1.23 5.22
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Dry weight of stems per 10 a (kg)

Quality of mats (marks)

Total stems Long stems
N. T. N. T. N. T.
5 10 20 5 10 20 5 10 20
o _ 1253 1481 1530 563 645 716 63 66 65
Dec.I 15 1268 1264 1350 533 566 593 66 73 80
laria 18 1125 1196 1343 491 555 570 72 74 66
12 1395 1286 1294 596 510 581 67 70 71
s 1320 1211 1328 566 585 578 &7 67 77
18 1403 1211 1301 454 525 578 66 69 71
12 1235 1328 1223 521 585 555 64 67 69
Jan 15 . 15 1170 1249 1339 469 551 570 63 66 68
TR £ 938 1211 1297 263 443 506 63 72 68
"Note: N. T.; No. of new tillers per plants
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Table 52 Main cultivating method in different years

. No. of No. of
Distance new new Area No. of

PIanting Da‘t-e of Harvest- Tested

Year between : . of one repeti- ti : Ay
plants p;;ll;{:nt tl,‘l?,l_?:n};er plot ti[c));s date cutt?ng ing date wvarieties
15%15cm 10 1440 m , , .
30x7.5 5 720 No tip Hiroshima

1950 3075 10 1140 6.6 2 Dec. 1 cutting - July 10 No. 6
30x7.5 20 - 2880
1515 10 1440 No tip Hiroshima

1951 . o s 500 9.9 3 Dec. 1 il Juiyze SO
15% 15 10 1440 .

. No tip Hiroshima

1953 22x 3 :: :g 16. 5 4 Dec. 8 cutting July 20 No. 6

X
1515 10 1440 Hiroshima

1954 %x 9 5 1500 9.9 4 Dec. 18 May 15 ngy 27 No. 6
15x15 10 1440
21x12 12 1538 :

1955  24x12 12 1800 132 3 Dec. 16  May 19 July 17 I.?;f"l
27x 9 12 1596 ' '

W0x 9 12 1800
15%15 10 1440 ,
17 x. 5 : .
1957 7 : :; :g ig‘;; 132 3 Dec.2 Mayl6 Julyly 599
. 27% 9 i3 1 f29

;s h e, bmu1&¢a&m~m¢&gw@i&,w<bm@ﬂ@mmﬁﬁbbh5 %ﬁﬁﬁu%
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Table 53 Comparison of the vield in the different year (1950~1957)

Distance  No. of Dry weight of

Year between new stems per 10 a (kg) ~ General remarks
plants tillers  ForTiems Long stems
cm
o 15x “_3 10 . 1264 566 Planting in rows and small young plant
1950 30x%7.5 5 1185 540 are inflerior.‘ Thelre is 11)10 diff'?(rience Cllnetween
general young piant, but yelds tend to
30x7.5 10 1226 566 .increase in large voung plant,
30x7.5 20 1331 630 .
1951 15x15 10 _ 1328 650 No significant difference
%x 8 15 1451 709
15% 15 10 1429 953
1953 30x% 9 15 1463 994 No significant difference
- 36x 9 15 1440 979
15 x 15 10 1928 968 Significant difference is recognized at 5%
1954 x . level in the dll'y weight of total and long
stemns. Namely planting in rows is
36x 9 ] 174 844 inferior to square planting.
15% 1Y 10 1200 713
21%12 12 1189 776 Significant difference is recognized in -
: dry weight of total stems (L.5.D 5% 38.9
1955 24x12 12 174 761 19 56.6), but is not recognized in dry ’
27x 9 12 1151 765 weight of long stems.
30x 9 12 1140 713
15%x 15 10 1063 746
1957 17x17 13 1108 763 No sighiﬁcant difference
24x12 13 1086 715
27+ 9 13 1171 816

FEOR2R [Ri>] 600kic 21> T, £OHM45~55cm O 10cm B4 oTb, -FHEEI»H T
BHIL-d O EESE & - T L1,

2. HEEALUCEE

195046 0 FRIE T AN O3 IR BT T » fo 23, 20RRIEEAET S 5D, SBHE -1, 1951ET
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Table 54 Qualities of stems and mats in different years (1950~:1957)
Unifor fﬁfolj-:f Resistant Resistant
Distance Neo. of Color o potted .~ Hard- power  strength Quality
Year between new  and lg;'lgtgn%fs‘s tips of pﬁ;{\fc‘rﬂ ness of ﬁfeg?t fgr brea{l.: of fnrmts <()f mits)
lant till fust t stems owWn o or marks
p ants Eers us Cl.' G.f stems stermns [;?;;n‘;f stems friction
15%15cm 10 Good Good Middle Little Middle 5@  (times) g
1950 W0x7.5 5 Good Bad Little  Little Hard 59 70
30x7.5 10 Good Good Little Little Middle 32 69
Mx7.5 20 Middle Good Middle Little Soft 49 66
1951 16%15 10 Middle Good Middle Middle Middle 57 103 a1
Bx 9 15 Good Good Middle Little Hard 65 129 90
15x15 10 Bad Bad Much Much Soft Many Percent-
1953 30x 9 15 Middle Middle Middic Middie Middle Very age of
_ . . . few damage
36x 9 15 Middie Good Middle Middle Hard in mat
. . . . . by
1954 -15% 15 .10 Middle Middle Middle Middle Middle friction
36x O 15 Good Good Middle Middle Hard
15%15 10 Good Good Little Little Middle 38 16.6%
21 x12 12 Good - Good Little  Little Middle 40 21.5
1955 24x12 12 Good Good Little Little Middle 38 15.0
27x 9 12  Good Good Liftle Little Middle 39 14.0
30x 9 12 Good Good Little Little Middle Diameter gq 17.0
. of stems
15%15 10 5‘”“@;"“ Middle Little Middle Middle 1.62™™ Middle
gs7 17x17 13 Middle MiddleSNEWM Lile Middle 1.59 Good
T uxiz 13 S°‘§§:’dhat Middlc S, little  Little Middle 1.63 Good
27% 9 13  {:ood Middle S, little  Little Middle 1.61 Good
72
®—® Dlanting in rows
20

OO0 Square planting

20

& =
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S S § S 95§
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2L 1 1y 21 31 0

IR A
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Growing period. of new ti.Lters

Fig. 18. Comparison of the number of available and long stems in different growing periods (1957)
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growing periods (1954)
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| Table 55 Number of roots per plant (1953)

Date of Pla-nting Root length un- No-of Longest lf)‘\)rle?fZBg?ﬁs
vesti- angement cm ' Over known [otal oot ~of total % 100
gation g D5 o~10 10~20 20~30 “go roots  length No-of tota
o~ roots

Plantinginrows 93 80 123 5 12 75 438 45 16%
Apr. 2} o )

Square planting 74 46 97 63 8 39 327 40 21

Planting in rows 215 212 305 136 29 164 106l 47 16
May 26

Squarc planting 159 107 201 48 6 36 557 47 10
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i ;-.-'t-'able 56 Percentage of silica content in stems (%) (1954)
— Datc 0f taking stems

Mar. | Apr. 12
-Planting arrangement
Planting in rows 1.00 0.86
square planting 0. 64 0.74

DEOM{ MEFC BT, $EFECELT, SRR B BHMENBEY b, %3 2HAHER
BB e BE TR | 25 EET BETHLEE > T, —BEFERFCLRBLL LTS b
DEBEZIBND.

W H H O E

1 CRERICEE C OFAEEL, WHl0a HB~NVALINT A, 203 bRLBNEET 50
HERICB~A0ALE L, RIBEFHHEMT OL~WDA LT 5, EFHICHT 2 MABOHIRES
1954, 854D 2 2T - 7o,

1. 8 & /5 &

THRBY | i 0T, LA I BSRRICERA T & ZHEE R LT, 10 MERERST £ R Iz,

WAMOBE, FEIRE O£ CHITTE, |HOBARI 290 5T H 61 5102 MRMEHN
%30,000 & FhiF, 13005 - 133, —HEFHOBERIFHI0% 4oL > CEHITT5 &, 1 HEI290%KD
B MT 2 30T, 10a Mkoe43, 2008 2 4 S L 2 2

RERFG, GEAT, BRE, AR 1K 9.9m® 4 KHOBBRREAE 3 A GBI IA) TEEIRTELL
FlEx10aMic#BlE L5 DTH 5.

AELD R T AR BB R BIE L 2 b T, MBSO BT, KR, 1Rdes, RRORMIEIEL
T, (2o OFERE WAR S EARTIERMICAZEN L), —RICARY D6 TH 8AMEET S
B, EFETRNERONIYD TERORTEIIT ), FERITE - . LE—HHRERID
PRI B B LESTED LBV THE.

Table 57 Labour per 10 a necessary for the rush cultivation (men) (1955)
(Hiroshima statistical annual of Agriculture, Forestry, and Marine products)

Pr::.pa- Apply- Diwﬁlding APPIY' l:;;t?gﬁ- Drying Select-
raluon 1ng & A L .
Work of fertilizer rhizome fcrtxhzcr M{Eed' dl:gf‘ise M?;la‘— I;It?:'lve- ‘;'01:{1 ltﬂg Total
plant- in and after 8 harmful sing 8 mud  stems
ing planting planting planting isect
Labour 5 g 4 15.5 27 1.8 0.1 3.4 IL1. 27.7 10.6 79.7

{men)

Table 58 * Investigation of labour per 10 a necessary for rush cultivation (hours) (1954)
Kind of works

Applying fertilizers

. Dividing : . .
. the  Planting after planting Weeding Cuttll?n Harvest- 'E‘otal
Planting rhizome . . 9 3 img ing imes
arrangement
.. " h m h m
Plant
5609 oy 130.00 25,00 3.00 215 1.57 3500 48.00 35.00 280.12
S »
5% f;i‘:;l‘)ng 149.00 33.38 500 241 1.57 4500 53.00 45.00 335.16
_ %6x 9em 8 75 60 8 100 78 91 78 8
Ratio

15x15 100 100 160 100 100 100 100 100 100

Note: hj;bours m; minutes
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258, 59T & B EVERLT AL YW HBEREh, 2ETEEEE0RIo% ML L1,
N1 13 19544 3 AR O ROV 1 s » T fo HIEHE L D 3 A0a s ds - 1o 48, 1955 AE T RN
PEFEIVELE L, CHEBEROZ LD E, PPTERTL it tBLLN S,

AR TRREREEOBS AEESEDTEH 3, B ENREAEEE TR T 58, AR

b COEWIIGZ ZHMNERERTH 2.,

Table 59 Investigation of labour per 10 a necessary for rush cuitivation (1935)
Kind of Divid-

Applving fertilizer

works igg Plant- after planting Weed- CE;I;_ Harvest- Total
. t p il].g - e - ing A ing times
Planting \ rhi- 1 2 3  Total mg
arrangement zome
h m

h m
Square 15x15 150.00 33.20 3.45 2.49 7.26 14.40 40.00 42.3¢ 45.00 325 30
planting

21%12 127.00 29.30 3.09 2.30 7.26 13.45 40.00 46.00 45.00 301 15
Planting 24x 12 113.00 26,15 3.09 2.38 6.90 13.17 32.30 45.00 40.00 270 02
IRTOWS 97y 9 131.00 20.20 3.09 2.41 6.90 13.20 28.00 45.00 37.00 283 40

30% 9 119.00 27.00 3.09 2.41 6.90 13.20 26.30 54.00 35.00 274 50

Results obtained
from investigation

Square .
planting 15x15 100 100 100 100 100. 100 100
-§ 21x12 85 88 93 100 109 100 93
| Planting 24x12 75 79 91 81 106 89 83
MIOWs o97.. 9 87 88 92. 70 106 82 87
0% @ 70 81 92 66 128 78 84

Note: hjhours m;minutes
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Table 60 Yield and quality of mat rush cultivated in different planting arrangefnent
at the three districts in Hiroshima Prefecture (1955)

Dry weight Percen- Unifor-- Lack of
. f stems per tage of Color : N chlorophyl Rotted
_— Planting ° P & mity of Dead ™ :
Districts 10 a (kg) long and - in lower tips of
arrangement stems  luster largéness stems part of  stems

Total Long (%) of stems stems

stems stems

Square planting 1132 774 68.4 Sw;z:;’at Good Middle Middle Litile

Numakuma town Planting in rows 1288 927 72.0 Good Good  Few Little  Little

Sanna,

Kanac town, Square planting ' 9g9 595 60.1 Middle Middle Middle Little Middle

Matsunaga city  Planting in rows 1150 690 60,0 Good Middle Few Little Little

Kurihara town, Square planting 1250 810 64.3 Middle Middle Many  Little Middle
Onomichi city  Planting in rows 1084 745 68.7 Good Middle Few Very litile Little
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Table 60 Yield and quality of mat rush cultivated in different planting arrangement
at the three districts in Hiroshima Prefecture (1955}

Dry weight PCI‘CC[;" Unifor Lack of
. of stems per tage of Color o chiorophyl Rotted
" Districts Planting 10 a (kg) long and mity of Dead in lower tips of
arrangement stems  luster largeness stems art of H
: Total Long . of stems part o stems
stems stems (%) - siems
Sanna, Square planting 1132 774 68.4 &Igifc{‘a‘ Good Middle Middle Little

Numakuma-town Planting in rows 1288 927 72.0  Good Good  Few Little Little

Kanae town, Square planting 989 593 60.1 Middle Middle Middle Little Middle

Matsunaga city  Planting in rows 1150 6% 60.0  Good Middle Few Little Little

Kurihara town, Square planting 1259 810 64.3 Middle Middle Many Little Middle
Onomichi city ~ Planting in rows 1084 745 687 Good Middle Few Very little Little
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Table 61  Amount of fertilizers applied in the nursery (kg/a) (1958)

- Kind of " Total Applying date of fertlilizers Amount of elements
yﬁgﬁg Fertilizer amount Dl%c A‘lixg. Seint. Seigt. O(Z:t. OZCIt N PO, KO
Compost 168.75 168.75 0.843 0.422 0.843
Cultj- Ammonium sulphate 10, 14 5.07 5.07 2.129
vated in Superphosphate 4. 26 . 2.13 2.13 ) 0.724
field  pitossium chloride  2.70 1.55 1.35 1. 580
Total 2,972 1146 2.42%
Compost - 75.00 . 75.00 0.375 0.188 0.375
Rape cake 7.50 375 3.75 0.375 -0.150 0.075
Culti- Ammonium sulphate 13,13 1.88 2.63 562 3.00 2756
vatedtii;n Superphosphate - 7.50 3.75 : 3.75 1. 275
field Potassium chloride 3.00 i 1.50 1,50 1,755
Ashes 15. 00 15,00 0.878
Total 3.506 !.613 3.083

2. EEEARbEYTRIC deEk

HoT,

Table 62 Percentage of elements content and carbon-nitrogen ratio of the voung plant (1958)

Date of Kiod of Percentage of elements Elements content in the
investi- o content (%)} : plant (mg) C/N
gation ~ YOURg plan Nitrogen Coarse Carbohy- Nitrogen Coarse Carbohy- %
(N) protein  drate (C) (N) protein  drate (C)
Dec. 24 Field 3. 09 19. 31 27.25 5.1 31.7 44,7 8.8
Paddy field 2,11 13.19 27.98 36 22. 4 47.6 13.3

IDIFERORG N B S EREHRET WAL .. ZOBREBHICORT L 510, HSH2 8 Ao
J3s, %ﬁﬁﬁgcgmf, RAGEAEL 0 0cm OF X WIS EBRET 2709, 8 B0 s,
AHNE L, BRSOl AER—ROZR L 5o 1, -
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Table 63 Ratio of dry weight of roots and stems in the young plant (%) (1956)

Dry weight Dry weight Ratio of
Date of Kind of Mfaﬂ ";l""t N“mt];er of o¥ rootg A}m‘g:: of total stems  roots to

investi- engt roots per lant ol ro er plant  stems(%)
gation YOS P a)(em)  plamt(®) PR AxB Pipley oDx100

Field 21.7 58 o 0.38 1150 2.03 18.7
Mar. 26 : ’ .
s i Paddy field 14.2 54 0.14 483 1.72 8.1
Field 32.3 6  0.64 9132 '2.25 - 98.4
'. Apr, 22
Paddy field 27.1 47 0.32 1274 . 2.21 14.5
Field 41.2 81 0.80 2337 2 82 28. 4
May 23
Paddy field 42.8 59 0. 50 2525 2.33 21.5

2. RBRRYTUICEER

BMEICNT &Y, HHEEIEBN, EEER], SEHL VINETEH » ohd, K A, M
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Table 64 Growth and ratio of stem numbers in different stem length of young plant (1958)

Dry .
Longest Number b Ratio of stem numbers (%}
Largeness Kind of stem . of stems weight
O onc® young plant length  per S 0.6~ 0 aha0 o650 70 7080 Total
P (em) plant plant (g) 10 em -
Field 60 20.0 1.39 43 25 ) 12 100
Large . .
Paddy field 73 18.9 2. 26 33 31 17 24 5 100
‘ Field 63 13.4 0. 83 48 2] 16 14 1 100
Small

Paddy ficld 74 12 130 ¥ 17 6 2 8 100
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LTRERE S, HOBEH Wem 25 LD -2 car planting tip cutting harvesting
O IR L 7. .
hEE(z 1958, °59, '604E @ 3 v I EH - TiEE 1958 Dec. 24 May 18 July 22 -
FA—-SERshic X hEML 7. TUH B UK Om?® 1956 Dec. 16 May 14 July 24
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Table 65 Amount of fertilizers applied in the paddy field per 10a (kg)

Amc%unt Fertill Total, Applied Apptlied after planting ~ Amount of elements
fcrt?lizer ertilizer amount pla::tling f;;. Al%r, ng Néz;y J %nc N PO, K0
Compost 1125.00 1125.00 5.625 2.813 5.625
Rape cake 56. 25 33.75 22.50 2,813 1125 0.563
Ammonium sulphate 97. 50 7.50 7.50 7.50 26.25 48.75 20.475
%ﬁgﬁ‘jﬂd Ammonium chloride 33.75 11.25 11.25 11.25 84.38
Superphosphate 37.50 37.50 6. 375
Potassium chloride  37.50 _ 7.50 11,25 18,75 21.938
Total ) 37.351 10.313 28.126
Compost 750.00 750,00 Apr. 5 ' 3.750 1.875 3.750
Rape cake 56. 25 18.75 37.50 . 2.813 1.125 0.563
Increased Ammonium sulphate 176.25 33.75 15.00 30.00 97.50 37.013
amount g oerphosphate  © 37.50  87.50 6.375
Potassium chloride  52.50 11.25 11.25 15.00 15.00 30.713
Total 43,576 9.375 35.026

2. RS ER

BHO0KIC 3 r FEON@MARL 12085, BEXRICTERELED GNLIIm - 208, M8 AL D, Ak
MRS L D, BIESEREN L O Zh fhBiFoBAsR O, 35y Er DL THESHT 2 2l e
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. Table'66 Yicld of dry stems in three years (19581960 - -

A Size of - Dry weight of total Dry weight of long Mean stem
mof‘.mt 12€ 03 Rind of - stems per 2 (kg) stems per a (kg) length in
£ 91. y(;ung young plant three ycars
ertilizer plant 1958 1950 1960 Mean 1958 1959 1960 Mean  (cm)
Large Field 125.6 131.2 132.1 129.6 88, 9 94.1 89.6 9209 148
N Paddy fleld 1254 124.2 123.0 124.5 gg 0 8372 821 861 146
Standard
amount ) Ficld 120.3 127.6 126.8 124.9 82.9 93.2 841 867 146
Paddy ficld 1151 128.6 1239 122.5 76.2 9L g8 82.9 836 143
Large Field 135.5 136.7 133.3 135.2 95.7 97.2 90.6 94.5 151
Paddy feld 127.0 127.0 127.5 127.2 9.2 9L.4 87.2 89.9 150
Increased . :
amount . Fied 127.4 128.6 130.4 128.8 89.7 9.9 87.9 89.8 148
Paddy field 123.9 123.7 133.1 126.9 85 9 89,2 89.2 87.9 147
5% 5.73 : 5.47  2.18
LS.D ,
19 7.94 7.59  3.02
Analysis of variance about the average value in threc years (1958--1960)
L. Dry weight Dry weight
Source of Variation Stem length of total stems | of long stems
Kind of young plant : 20, 17%* 113. 54*= 77. 760%
Largeness of young plant 97, 50 66. 67* 66. 666*
Amount of fertilizer 54, DO** 101, G8++ 82, 140%
Kind x Largeness. 017 29.48 6.826
Kind x Amount 2.67 2.16 0. 666
Largeress x Amount 0.67 0. DOS

Note: Significant difference  #x 1% % 5%

CHBQ%ﬁ%w%ht.?ﬂb5ﬁ®ﬁﬁ,ﬁ®K%é,mmg,mwfhﬁﬁﬁ%m%&éh,ﬁgﬁ
8 AIcHED, BSOS L, HIFSEREL U S BT S e#n s i, AREOHERE
DR MEE QIR OGS 3 C L uEn o hii s, RERCBLTHNME#EOEE L L ML &L - T,

Table 67 Qualities of dry stems and mats in three years (1958~1960)

Amgfgnt ?;)zfnogf Kind of Color and luster Hardness of stems Qua(lri[t!zrcg)mats
fertilizer plant young plant : '
1958 1959 1960 1958 1959 1960 1958 1959 1960
Large Fied  S.good Middle S.good -~  Hard Middle 77 70 81
Standard Paddy field Bad Middle Middle — Middle Middle 72 66 81
amount . . u
Small Ficld Good Middle Middie — Middle Middle 73 69 79
) Paddy field Bad Middle Middle — Middle Middle 73 69 81
Large Field S.bad S.good Middle —  Middle Middle 74 - 67 80
Increased Paddy field Middle S.good S.good —  Middle Middle 79 68 81
amount . ; ) :
Small Field Middle Middle S. good - Middle Middle 69 61 81
: Paddy field Middle S.bad 8. good — Soft . Middle 71 62 82

Note: 8. good; Somewhat good. 8. bad; Somewhat bad.
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2 AT BRI & TRk
3K BT 2 IR E TR, EABEISIRN
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Table 68 Soil temperature under soil surface of the paddy ficld in winter (1960)
{Investigated at 9 o’clock a.m.}

Half Soil temperature under soil surface at .
Month d?fa:c 10 cm depth (*C) tem‘,;;é:{urc tcmp?:éxture
month ilf:'tilg?t?xjg Iﬁ: la‘f:iisg Difference G (S
4 5.2 4.1 1.1 3.3 2.7
Jan. 3 4.2 3.6 0.6 3.1 2.0
6 3.7 21 1.6 2.0 1.0
1 6.1 4.3 1.8 4.7 4.2
2 6.4 5.4 1.0 58 6.4
3 6.2 45 1.7 4.7 3.6
Feb. 4 5.7 4.8 0.9 3.5 3.8
5 6.2 4,6 1.6 5.5 5.2
6 7.7 7.2 0.5 5.7 8.1
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Growing perieds of new tillers

Fig. 25. Mean stem length of new tillers in different growing pericds (1956)




HREF @ U ¢ xRN B 2 4 ARRSE AT 53

Atways Urvigating in all
o— @ ¢rowing period
3 Alweys draining in all
THOT ar—h @growing perlods .
No Urrigation tram planting
o—0 @ tothe st of Feb. and 50me
r20y * irrigoting after March
o—=o @ Aiways irrigating from plant-
ing to the tast of Feb. and
some irrigating after
oo r March '

gor

Number of new tillers
o
<

201

e M Aot Apr Apr May May May Jur.Jun. After
B;E;e Mz[g Ag Aip'n' 2pa 707 28 & IR Jg.l}{e
29 4§ % 51 N? J‘; JS J$
. Apr. Apr: May May May Jur. JunJun.
Ag 1%' zps.q 17 28 6 8 27

Growing period of new tillers

Fig: 26. Number of new tillers in different growing periods (1956)
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Table 62 Growth and dry weight of roots and harvested siems in
different growing periods (1955)

May 1 (per plant) July 26 (per plant)
_ Dry Dry Dry
Flot Longest Noof No.of weight weight No.of weight  Eh
length stems roots  of roots of stems roots of roots (mv)
®) (&) ®
Always keep the cm ; .
soil water at low level 67 75 134 1.24 97.5 745 8.9 548
Always irrigating - 59 96 196 1.42 102, 5 1030 6.9 170

Saturated with soil '
water 58 88 289 3.21 162.0 1140 13,7 543
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Fig. 27. Stem length in different growing Fig. 28. S.tcm.numb'crs in different
periods (1955) ’ growing priods (1933)
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' . ' Period of
No. of plots Treatment Date of lodging lodging (days)
1 Early lodging June 20 31
2 Middle lodging June 30 . 2
3 Late lodging July 9 12
4 No lodging 0
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More than 105cm
10 20 30 40 50 4O

. Less than 105cm
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A
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No lodging — r J——
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4 ¥ t ! ! !
75 90 105 t20 13§ . 150 150

Stem length {Cm)

F'ig. 30. Porcontage of the number of stcms in different stem length (%) (1960)

Table 70 Growth and yield of harvested stems (1960)

Long- Number of Perciz_:nt. Dry weight of stems Pe; (écnt. Ratio of Ratio of
est stems per b per 10 a (kg) 09. l‘}‘:'; dry dry
Plot stem plant 2}“11:”1” {‘:‘% -llgn weight  weight
length oo 75— & Total Long Middle Short N8 of total  of long
Total Long  stems stems
{cm) stems Stems (%) stems stems stems stems (%) stems stems
Early lodging 140 93 53 57.0 1230 808 341 81 65.7 90 83
Middle lodging 144 93 50 53.8 12493 844 328 77 67.6 92 86
Late lodging 148 %6 56 58.3 1306 918 309 79 70.3 96 94
No lodging 153 98 58 59.2 1362 978 302 82 71.8 100 100
5% 13 4.2 28 72

LS.D . ,
1% 19 6.3 42 105
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Fig. 31. Lodging rush without the net in the padpy ficld

Fig. 32, Using the net, rush is not lodged,
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Table 71 Qualities of harvested long stems and mats (1960} - : y

Percentage Dry weight ] "Lack of
ci)f'theftium- of 100 stems Diameter  Color Uﬂlfm‘f Hard- C}lllloll‘ ?;1 Quality |
Plot e 0 qrtlg of which  of stems and lrm gn(éss ness of plov{ver of mats
stems wi length are luster A8 stems (marks)
rotted tips Im () (mm) of stems part of
(%) m 18 mm stems
Early lodging 19. 4 37.6 1.57 So'lglg;";’a‘ Middle Middle Middle 77
Middle lodging ~ 17.3 37.9 1,55 S"ﬂggg‘gmt Middle Middle Middie 81
Late lodging 17.7 38. 4 1. 57 Middle Bad Middle Much 78
No lodging 17.1 30.1 1.56 Good Middle Middle Middle 87

[Note] Dry weight of stems of which length are one meter, are the weight of upper
part of stems of one meter long after cutting off at 3 cm height from the lowest

part of stems.

Table 72 Air temperature (°C) and humidity between lodging or no lodging stems

Hour of investigation from July 12 to July 13

Element Plot Situation
6 9 12 15 18 21 24 3 6

904 98.4 30.9 321 29.3 247 230 222 23.0

A
L]
3 Lodging B 22,0 28.3 30.2 31.0 27.4 23.4 22,5 21.7 22.7
‘56 ' el 22,0 97.6 29.5 929.5 26,7 23.4 22.5 2.9 22.5
a3 .
i D 227 2.4 30.1 30.8 27.8 24.0 227 2.9 22.9
5 No lodging F 22.7 28.6 30.1 30.5 27.9 24.0 22,8 21.8 22.9
F 22.7 28.5 30.2 30.3 27.7 240 22,8 21.8 22.8
A 97 82 74 65 74 & 92 95 96
. Lodging B 9% 8 80 73 8 93 95 97 9
j:-f:; s 9% 91 8 8 8 9 97 98 97
g~ e
E D 99 81 75 67 78 92 - 95 97 97
No lodging E 9 8 77 69 77 9 9 98 98
F 9 8 74 71 78 95 97 98 98
o—=0 F (No Ledging} “
o—= C (lLodging 7 o—0 E (No Lodging)
S *— B (Lodging
430
Temp. 5
% 3 P 125 et ~160r
10 £ =
> 0 _ @ =
Z 20 = S J0F
290 = 3 ol
E E‘ 80
= 0 ER
6 9 12 15 18 21 2% 3 6 6 9 12 15 184 21 24 3 %
Hour of investigation from July'12 to July13 Hour of investigation from July1Z toJuky!3
Fig. 33. Air temperature and humidity between Fig. 34. Average humidity between plants in

plants in the lowest part of stems (1960) the upper part of stems (1960)
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Table 73 Maximum and minimum temperature and ratio of the intensity
of sunlight in the paddy field (1960)

Ratio of the intensity of sunlight

Plot . mpeare  temperature .
’ }E C) = C) Dark part Light part
Lodging A 33.8 19.9 10000 10000
Lodging B 32.5 20.%
No lodging D ' 32.8 20.9
Within shelter - 3.6 21.5
Lodging Soil surface ' 8 31
No lodging Soil surface 96 352
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Table 74 Standard amount of fertilizers per 10 a (kg) (1952)

. Total Applied  Applied after planting Amount of clements
Fertilizer amount pla:::ing May 1 Mayl5 June5 N  PO; KO
Compost 937.5 937.5 4.7 2,3 4.7
Ammonium sulphate 150,0 30.0 45.0 75.0 31,5
Superphosphate 105.0 21.0 31.5 52.5 15.0
Potassium chioride 37.5 7.5 11.3 18.7 . 18.8
Total 36.2 17.3 23.5
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Table 75 Growth and yield of harvested stems in two years (1952, 1953)

Dry weight of stems per 10a (kg) Ratio of dry

Numb f -
er e weight of long

Longest stem

length (cm})

Plot stems per plant  Tota] stems  Long stems stemns (%)
1952 1958 1952 1953 1952 1953 1952 1953 1952 1953
B ooutny 8 121 118 8L MO0 1440 ls21 675 611 108 LI
Early, f:(:‘ff‘P*;Cg:‘tiféng 122 118 94 13+ 153 1403 623 . 548 100 100
Law e fertlizing 190 114 80 125 136 1403 64 536 108 9
Late, little fertilizing o) 15 g5 129 1433 135¢ 503 585 100 100

and no tip cutting

70 1953 £ S BPSEREBCESSOBEAERU:, KR BIIOERX BB S 0% 5 B 5T
L, EBEECHSCHT 328003 +alid~& 2 2052 S hi, I R154E0BBRIE THENY I
£ » TRHEIELG10% I L 7.
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Tablc 76 Qualities of barvested stems and mats in two years (1952, 1953)

Uniformity of - Quality
Color and luster  largeness of ROtt:ié:fs of Halﬁ:;f’; of 3T mats
Plot stems {marks)

1952 1953 1952 1953 1952 1953 -1952 1953 1952

Earlg;lgl:li(;)hci;i;ﬂigzing Good  Good Good  Middle Little Little Hard Hard 82

Early, much fertilizing ppadle Middle Middle Middle Little Middle Middle Soft 78
and no tip cutting

Late, little fertilizing Somewh- . . .
"ad tip cutting Good at good Good  Middle Little Little Hard Hard 91

Late, little fertilizing . ; . , . .
and no tip cutting Middle Middle Good  Middle Little Middle Middle Seoft 84

Table 77 Comparison of growth in different height of tip cutting (1952)

Stem length in growing periods. July 12

Plot Stem Nc. of No. of stems
May 19 May 29 June?$ June 19 July 1 July 12 stems per over 80 cm
‘ length 1
: y plant  per plant
No. tip cutting | 33 62 80 84 85 122° 112 51
Tip cutting at 45cm 1 33 64 83 38 90 123 112 . 58
»” 30cm | 32 62 80 85 90 120 74 - 33
# 9lcm 1 29 60 80 87 88 114 54 27
#” Gem 1 24 50 70 76 76 105 56 12
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o—o0 Much early fertilizing and tip cutting

O——0 Much early fertilizin : imi
and tip cutting g o—o Much eorly fertitizing and notip cutting
o— Much early fertilizing :"_2, 7
and o tHp cutting @
- =
S 24f T 24f
. g 22t
= H
2 20f = 20f
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5t £ 19)
_b . 1 L i i 1 1
=3 50 1z 14 16 23 76 28 30 2z 4 6 10 12
Time ' May June
Junel2, 1952 Date of investigation

Fig. 35. Air temperature between stems at the

Fig. 36. Water temperature in the paddy ficld {1352
10cm height on the soil surface (1952) - paddy ficld (1992)
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Fig. 37. -Soil temperature in the paddy field at the 1 ¢cm depth under soil surface (1952)
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Fig, 38. Intensity of sunlight between plants at the ~  Fig. 39. Intensity of sunlight between plants at
10 cm height on the soil surface (1952) ‘ different times of the day at the 10 cm
height on the soil surface {1951)
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Table 78 Meteologicalﬁtarblc in thr;_«_:_ years (1954~1957)

: April May : une
Element Year ' J

Early Middle Late Early Middle Late Early Middle Late

@194 13.4 139 129 155 174 180 175 20.0 20.8
Mean air 5 1.3 141 128 162 173 1.5 204 231 253
cmperais, @ %6 81 13.8 134 154 156 175 208 212 212

57 111 12.6 17.2 14.7 15.8 18.2 18.1 21. 9 21.6

@®195¢ 186 60.3 470 790 715 €9.7 B80! 3.4 182.0
Precipitation 55 4.6 90.8 51.0 8.2 109 252 47.5 946  45.0
(mm) @ 56 223 37.8 243 298 4.7 830 754 50.9  170.7

57 6.0 1058 72.8 20.4 6.9 21.0 256 48  B82.8

Note : @ Tip rot appeared greatly in this year
—— Shows much precipitation
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Table 79 Growth, vicld, and quality of harvested stems (1957)

Longest Number Dry  Dry weight of stems per

weight 10a (kg) Color Rotted Hard-
Treatment 1:;6?11 of S;ims of stems Unde 113 3“3. of and tipsof nessof
(cfn) }Lm per Total Lotg .5 dlf_ 198 luster stems stemns
F plant (g) stems  stems ' .
stems
Control 141 76 513 1235 789 446 Junc24 Good Little oror
If“sglf;&?g;“d 132 47 10.8 231 143 88 June28 Good  Little  Soft

28 ShhliREESORR
MR IEOBEY RET 2L S REBICNIOT, ROBELFN - 11,

LB OEF =

() Bt B oM B

 19564F [ IR P T EEHC [RARERIC LS N RSN E 5 o B D, 1 T 2 MSREERINL, 1 BRE D RIR
C SAME D, TORREBLY lom ORIDEE L O REHOREHE LI,

R i RSN OFAA & b - B GREE M ( Sok LRI, RERER LR FS)
LD 2ZBRERIL, 701957 ICFTE - ARSI OSE b L 7.
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2. AERRIVCHER
Table 80 Percentage of individual roots of which stelar cell is lignified (%) (1956, 1957)

Year Plot and treatment ~ Main root _ Lateral root
Not tip rot 1 0
1936 Tip rot 42 : 70
: Control 83 . 100
1957 Irrigating and shading 53 67
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Table 81 Percentage of individual root which shows a reaction of ferrous
oxid by the reagent (%) (1956, 1957)

Lateral root

Year Plot and treatment Main root

Stele (in Main root) Stele
Not tip rot 0 13 29
1956 Tip rot 3 13 &7
1957 Control 0 b - ] 9
Irrigating and shading 14 15 . 93
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Table 82 Various elements contained in dry stems (1957)

Factor of ‘ .
) invgtfgra;)ion .Treatment N P,0, K,0 CaO MgO MnO Fe 8i0, 50, C
Percentage of Control 1.553 0.636 2.204 0.180 0.290 0.078 0.016 0.707 0.430 23.99

element content

(%) Irrggggﬁﬁéa“d 1.516 0.620 2.520 0.250 0.284 0.094 0.0320 1.014 0.443 93.99

Absorptive Control 464.2 190.1 658.8 53.8 86.7 23.3 4.8 211.3 128.5 7168

amount per

plant (mg) [TIEANE AN 9354 1047 4211 431 473 157 6.5 168.6 7.8 399
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Table 83 Tip rot and quality of harvested stems (1958)

Percentage of tip rot length Tip rot Pe;ﬁg;agge
Amount of Starch to total stern length (%) olfgtgc?xs stc%l E)?i te of Colgr ,Eas‘:{i}
fertili lied Apr.22 May 9 May326 number ging an
ertilizer appil P Y ¥ (JE:;::) 2) with rotted Juster  Stems
May 9 May 26 JunelO tips
Standard Not applied 12.5 10. 6 7.6 7.1 5.4 June 28 Good Hard
amount Applied 168 9.8 9.0 9.5 — — Bad Hard
Early and VO applied  135.2 8.5 8.5 6.1 13.6  Junc 2¢ Middle Middle
much applied o559 19,2 9.8 9.8 10.6 — . Bad  Hard

FRAHERRLRT &, FUMCREL L ZORBNEBEH AR O TRTHL L LHORE. &
3 6 A20H o%fECHE TIER AR sE, BfcB>% 3 SBEH Sh 3, B3MARK
BT EERETCES Eb SETLE,

WO TN DINBRATR L0, ARREEE L B4 24 oL By HEBPRL 8
% (RS20

Table 84 Growth and yield of harvested stems (1958)

Number of stems Dry weight of Dry weight of stems pér

Amount of Starch  oPgest per plant stems per plant 10a (kg) P:gge(r:;—
fres v stem -
fertilizer  applied jonoth  Total Long Total Long Total Long Middleand %8
sterns  stems  stems  stems stems stems short stems (%)
Not cm ' g g \
Standard  applied 138 85 48 37.2 23.85 1353 869 484 64.2
amount  Applied 110 70 5 2.7 2.4 365 35 330 9.5
Not
Ea:;}zc?’ud applicd 150 101 35 43.5 25.7 1324 B13 511 61.4
applied  Applied 105 73 3 27.7 1.7 362 24 338 6.6

% foEBOEGOBFINE T, MAKEENAR L DEL <A, MBRKEREMIIIEL L EELST
hbDLELNE,

Table 85 Absorptive amount of nitrogen in growing periods (1958)

June 2 July 14 June 24
Amount of Starch Dry wei- Percen- Absorptive Dry wei- Percen- Absorptive
fertilizer applied ght of tage of  amount ght of tage of  amount Eh,
stems per nitrogen of stems per nitrogen of (V)
plant content  nitrogen plant content  nitrogen
Standarg  NOtapplied 2668 1.65%  439™8 43.68 1.45% 6328 04215
amount - Applied 22.0 1.30 286 18.2 1.35 246 0.1940
Early and Not applied  21.6 1.70 367 46.7 1.32 710 0. 3777
much

applied  Applied  16.4 1.3l 915 922 1.38 306 0.1987
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Table 86 . Percentage of lignification in the root (%) {1958)

Starch Endodermis ' Stele
Main applied NEKS + ~  Total  ++ + - Total
00t Applicd 72 % 9 100 17 20 63 100
Not applied 29 46 25 100 7 22 71 100
Starch Epidermis and cortex Stele
Lateral applied ++ + - Total 4+ ++ + - Total
reot  Applied 16 23 61 100 10 44 13 33 100
Not applied 2 11 87 00 - 0 24 29 47 100

Note ; -+--+- Lignification is extremely recognized and blackish brown substances were
full in the cell of stele :
++ Lignification was clearly recognized
+  Lignification was slightly recognized
'~ Lignification was not recognized

8750 B KIS AR L - & 07, HIRIC 8 TEMAR CRRGZRE 507005 HAKRTE
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Table 87 Percentage of individuals of which root showed the
reaction for ferric oxid (%) (1958)

Starch Outside of epidermis Cortex
Main applied + + — Total ++ +- - Total
00t Applied 89 11 0 100 1 T 98 100
Not applied 94 6 0 100 0 0 100 100
Starch Epidermis and cortex Stele
Lateral applied NENS + - Total ++ + - Total
ol Applied 2 29 60 100 25 16 59 100
Not applied 0 13 87 100 0 40 60 100

Note : -+ Reaction was clearly recognized
+ Reaction was slightly recognized
— Reaction was not recogmzed
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Date of investigation.

Table 88 Vield of t]’xe l'\a.rvestec!. stems (1981)

Percentage

: Dry weight of stems per Percentage
Starch Dry stem weight per plant (g) of number b %0 a (kg) P of dryg
applied of long stems weight of
"Total Long Middie Short with rotted Total Long Middle Short , - g stems
stems  siems  stems  stems tips (%) stems stems stems  stems ]
Applied 38.5 13.8 9.8 5.0 66. 1 1150 364 652 134 31.6
Not applied 46.6 33,1 9.7 3.8 16.6 1445 1036 314 95 7.7
Significant o
difference 5% 3% 1% Lo

Note : Yield per 10 a is the average of two like plots
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Fig. 41. Dry weight of roots and percentage of vital roots in different growing periods (1961)
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Sammary

Ecological Studies on the Cultivation of Mat Rush

Yoshio Nakano

Studies on the cultivation of mat rush have been carried out since about 1920, but
as there has been almost no fundamental research, illogical cultivation based on old
habits has continued. :

The author has sought to study both the breeding and the cultivation of mat rush
at the Tobu Branch of the Hiroshima Agricultual Experimental Station since 1948,
and planned to establish more logical cultivation based on theory.

Summaries of various results clearly revealed by these studies on this cultivation

are as follows:

1. Studies on the growth habit and tillering process of mat rush

So as to increase the amount of good mat rush, long stemmed, good quality rush
must be more harvested. It was ascertained that the new tillers which would grow
to good long stems had appeared during the period from the last ten days of May to
the first ten days of June.

Therefore it was determined that this culture must be carried out to increase the
number of new tillers growing in this period. And also it was clearly shown that
principal buds of new tillers which would become long stemmed had aiready started
their growth during the second ten days of March, therefore this fact suggests a new
method for a greater yield of long rush by increasing the number of tillers on and
from the second ten days of March.

But excessive tillers grown prior to the first ten days of April, resulted in growth
advances for the earlier stage than normal, and important new tillers growing from
late May to early June decreased. Namely the tendency of the premature ones was
the developement of many short stems and an increase of long stems with rotted
tips.

Therefore it was cleared that the tiller growth will progress continously very
much in the late stage by increasing the tillers moderately during the early stage and
the good long stems will be increased. |

As was mentioned above, the basic principle in improving cultivation can be found

in these studies, and the following various studies are derived from these principles.
(Table 1~7, Fig 1~3)

2. Studies on the method of applying fertilizers

Nitrogen

Nitrogen is the most influential element on the yield of mat rush. With the usual
application period and quantity of nitrogen, mat rush tends to grow poorly, fall down
early, and have withered tips at an early stage, resulting in poor quality and unstable
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yields of rice which is planted after harvesting the mat rush. Namely, owing to
excess nitrogen remaining in the paddy field after the harvesting of the mat rush, rice
will suffer greatly from “Rice Blast”, and injury by low temperature when ripening in
late growth. : ’

As a result of these studies, the following mistakes in usual fertilizing were pointed
out. Namely, nitrogen had been excessively applied at the time of planting, not applied
in the early stages after planting, and excessively applied during the later last stages.
Tt was found that excessive application of pitrogen in planting resulted in premature
growth, and that half of usual amount would be enough for the rush cultivation.

Also it was ascertained that to apply a little nitrogen in the earlier stages before
.Aprll was effective in increasing new tillers during those stages. The proper amount
of nitrogen to be applied during the earlier stages is 4 kg per 10 a, to apply more than
this amount results in premature growth. '

It was found that the fertilizers applied during the middie ten days of May were
most effective to increasing and elongating new tillers among nitrogen applied later
than May, which will sprout between the last ten days of May and the first ten days
of June and grow to become long stemmed. '

The effect of the last application of nitrogen is inferior to that applied in May and
owing to excessive final application, stems grow poorly, fall down early, and the
amount of nitrogen left after the harvesting of the rush plants is increased. Therefore
the quantity of the last application of nitrogen after planting should be limited to
15 kg per 10 a. (Table 8~32, Fig. 4--11)

Phosphorous

Hitherto phosphorous has usually been applied later than May, but as a result of
these studies, it was ascertained that to apply phosphorous when planting had an
important significance. And also it was shown that yields would be equal with only
half the usual amount. '

As phosphorous is effective in increasing the number of roots and tillers, it can be
expected to increase the number of principal buds of new tillers by an earlier appli-
cation of this element, which will grow to become long stems.

When phosphorous has been applied after planting, stems have often been injured

in the past, but these undesirable results could be avoided by a smgle application when
planting. (Table 33~41, Fig. 12)

Potassium

Potassium is very effective in elongating stems and in improving quality. It was
confirmed that applying potassium mainly later than May was very reasonable, result-
ing in an increase of yields of the long stems. (Table 42~50, Fig. 13)

As mentioned above, I believe that these studies could contribute to a more loglcai
method of applying fertilizers.

3. Studies on planting arrangement

As the decrease of yields in late planting of mat rush is due to fewer numbers of
tillers sprouting in March, this defect can be remedied when the plants with many
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‘ “"ﬁlaﬁhed closer together. But in this planting arrangement stems will
] 'tles causéd by weak stems, early lodging, and injury from “Mongare”
5 sonia. sp.) ‘These defects of close planting can be overcome by adopt-
: gem(ent of planting in rows. (Planting distances are 27 cm wide between
ex wide between the plants of one row.)

; the arrangement of planting in rows the growth in the earlier stage is
*:the sprouting period of most of the tillering stems comes later than
}a.tf‘hng arrangement, therefore there is almost no fear of premature
_arrangement of plantmg in rows desplte over- apphcatlon of fertilizers.

f ;Qng stems of good quality, colour, luster, etc. Bemdes there was a
% more than that of the square planting arrangement

use can be_ considered in that the difference between maximum and mini-
1 teniperature during one day during the tillering periods in late April and
' :,sg;;%éwiﬁ:gﬁperiods in early June, are higher than in the square planting
"lt,' besides the air temperature at the base of the plants is higher during

The s_pfead of cultivation by the arrangement of planting in rows
to increase greatly in the future. (Table 51~60, Fig. 14.~22)

4 Studies concermng the differences in cultivation and the size of young plants

The foHowmg matters were considered from such results as the young plants
cuItWated in the field, namely young field plants, get more yields than ones cultivated
in the paddy field from late June to early August, namely young August plants, Iarge
young plants were superior to small ones, and yields could be increased if more ferti-
lizers were applied.

It is very profitable in getting enough tillers in March that young field plaﬁts have
more new tillers than young August plants. Young field plants have excellent char-
acter than young August plants in low carbohydrate-nitrogen ratio, younger constitu-
tions, and a high-growing percentage of roots.

Small young plants are inferior to large ones because of the following reasons that
new tillers of small young plants at planting time are few, and they tend to grow



78 LR MEARBREE HHS

under the same conditions as when excessive fertilizer is applied, resulting in poor
qualities.

Though generally small young plants are i}lanted in cultivation using young
August plants, it is important to take the cultivation of increasing new tillers by the
similar cultivation to the utmost as in the young field plants. Itis considered that
the cultivation of mat rush would be improved by using larger young plants than
present usual method in Okayama prefecture, but in Hiroshima prefecture yields would
be more increased by increasing the amount of fertilizer applied in the paddy field.
(Table 61~67, Fig. 23)

5. Studies on the control of irrigation and drainage

Hitherto there have been no referential results in the studies on the control of
irrigation and drainage. ’ .

As a result of these studies, it was ascertained that to irrigate continously during
the winter and to irrigate or to drain alternately after March in order to dry the paddy
field, were necessary for healthy growth of mat rush.

Namely, in the plot with no irrigation the tillers growing after March decreased
suffering from injury by cold temperature during the winter. Especially the numbers

“of tillers decreased and the length became shorter which would sprout from the last
ten days of May to the first ten days of June and grow to long stems. It was thought
that these results were due mainly to the low soil temperature during the winter.

Also it was found that reduction of the soil was increased, the growth of roots was
injured, the number of tillers and yields of long stems decreased, if irrigated water
would stagnate continously after March. (Table 68, 69, Fig. 24~29)

6. Studies on the prevention of lodging

It has been hitherto known that rush plants have often lodged during the greatest
growing periods during the middle ten days of June, therefore as the growth and
quality of stems have declined and the ecarlier stems have lodged, more injury has
been suffered. :

In these studies, the relation beween lodging and growth could be shown quantita-
tively by using nets for the prevention of lodging, Namely, when stems lodge for
one month, yields of the total dry stems decrease about 10% and that of dry long
stems about 17% of the weight.

It was conjectured that the reason for the inferior elongation of stems was due to
the decrease of physiological functions such as that of photosynthesis and transpiration
in stems, owing to the pressure of lodging stems and insufficient sunlight entering
between stems.

As the middle ten days of June is the period of greatest growth of long stems, to

prevent lodging at thie time is a very important subject in the studies of rush cultiva-
tion.



FRET @ b ¢ 2 ERENICBET 2 IERRFIUBITE 79

By using the net for the prevention of lodging according to this author’s idea, it is
expected to spread the application limit of fertilizers and to increase yields. (Table 70
~ 73, Fig. 30~34)

7. Studies on the tip cutting of stems

There has not been a definite opinion about the effects of the tip cutting on stems.
But as a result of these studies, it was ascertained that the yields of long stems
would increase about 10% by cutting the tips of stems at a 45 cm height on the soil
surface in the middle ten days of May.

Considering that this period was just’ before the tillers sprouted which would grow
to long stems, it is thought that the tip cutting of stems had good effecis in increasing
the sunlight entering between the stems, and to raise soil temperature from an environ-
mental standpoint, and also to elongate tillers from the view of the nourishment
contained in the plant. (Table 74~77, Fig. 356~-39) '

8. Studies on tip rot and the mechanism of its appearance

The tip rot of stems in mat rush appears from the middle ten days of June.

With the appearance of the tip rot, yields of dry stems decrease, the elongation of
stems stop and the quality becomes much poorer. To find the cause of this tip rot
and to take measures to prevent it, are very important in rush cultivation.

~ As a result of these studies, it was ascertained that the tip rot is caused by the
root rot due to hydrogen sulphide or by injury in the function of the roots due to the
reduction of the soil. :

Namely, considering the early appearance of tip rot, it tends to appear greatly in
the “Akiochi” paddy field where the growth of the rice plant declines in the autumn
in Japan, such as the poor drainage or somewhat poor drainage paddy field.

It was proved by the experiments that if the reduction of the soil was accelerated
by the resolution of organic matter, hydrogen sulphide was found, root rot occured or

the stelaflr cell of the lateral roots promoted its lignification, as the air temperature
would rise from the first ten days of June, the growth was hindered by a remarkable

decrease of physiological functions of roots, resulting in the appearance of tip rot.
(Table 78~88, Fig. 40, 41)

In short, I believe that these various studies as above mentioned have contributed
to almost show the scientific base of cultivation and to establish the logical cultivation
method of mat rush.
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ient-solution (1955)

Fig. 2.

Comparison of growth in the
experiment of different apply-
ing periods of phosphorous cul-
tivated by nutrient solution

Plot 1. No phosphorus
2. Phosphorous is applied
from Jan. to July
3. Phospherous is applied
from March to July
4. Phosphorous is applied
from May to July



Plate II

Fig. 3.
Comparison of stem length in
the experiment of different ap-
plying periods of potassium
caltivated by nutrient solution

Plot 1. No potassium
2. Potassium is applied
from Jan. to July
3. Potassium is applied
from Jan. to Apr.
4, Potassium is applied
fromiMay to July

Fig. 4.

Comparison of root length in
the same experiment as Fig. 3



Plate III

Fig. 5. Lignification is greatly recognized and blackish brown
substances fill in the lateral root (L) of the rush plant by
applying starch in the paddy field.

Fig. 6. Ferrous oxid is greatly recognized in the lateral root (F) of the
rush plant by applying starch in the paddy field.



Plate IV

Fig. 7.
Comparison of growth in the cxperiment

of soil reduction by applying starch in the
paddy field (1958)
Plot I. Much fertilizer is applied early
(A) Starch is applied
(B} Starch is not applied
plot 2. Standard amount of fertilizer is
applied
(A) Starch is applied
(B) Starch is not applied

Fig. 8.
Comparison of roots in the same experi-
ment as Fig. 7. Roots in A plants are both
injured.

s
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