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Measurement of ventilation rate of large commercial greenhouses based
on heat balance method
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The effect of the sunlight at ripening period of the paddy rice for the milky white rice
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Rice Breeding at the Aichi Agricultural Research Center, Mountainous Region Agricultural Research Insitute.

Norikuni Saka, Satoru Kudo, Kazuhiko Sugiura
Tsuyoshi Okuda and Takehiko Terashima

Aichi Agricultural Research Center(AARC), Mountainous Region Agricultural Research Insitute
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Fig 2. For screening the resistance to leaf blast,

seedlings were raised on upland nursery.
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Fig 3. Introduction of rice blast resistance derived from

‘Senshou’ into ‘Mine-asahi’ based on QTL analysis.
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wine (Sake), at Oku-mikawa area in Aichi prefecture.
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The Present Situatin of Breeding of Japanese Jam (Dioscorea Japonica Thunb)
and a New Variety Yumetororo’

Takanori lida

Aichi Agricultural Research Center(AARC), Mountainous Region Agricultural Research Insitute
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Analysis of the yield and growth physiology of the tomato community grown hydroponically
by using daily gquantitative regulation of nitrogen at 4 different levels for a whole year

Norio Hosol

National Institute of Vegetable and Tea Science
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Table 1 Effects of daily control of nitrogen fertilizer on the leaf area index of tomatoes

at a height of 2m* and 3m** at the first ten days of every month .

LAI LAI
Target" Month Mean
8§ 9 10 11 12 1 2 3 4 5 6 7 8 LAI
28" 05 18 22 22 21 21 20 19 19 20 21 20 2.05
32" 05 23 33 33 32 32 31 30 29 28 28 29 3.06
4°" 14 26 37 42 42 40 38 38 38 40 42 41 396
54" 08 28 41 49 51 48 48 50 52 52 51 50 501
22" 07 22 21 21 20 20 19 20 21 22 21 21 2.07
4 06 29 42 42 41 40 39 38 39 39 40 40 4.00

* The leaf area of the tomato plants that has been training at 2m at the tip of stem
**The leaf area of the tomato plants that has been training at 3m at the tip of stem
1) The aim of LAI control of the tomato plants

2) Sowing date: 1997 May. 15. Planting date: 1997 Jul. 15.
3) Sowing date: 1997 Jun. 15. Planting date:1997. Aug.15.
4) Sowing date: 1997 Jun. 15. Planting date:1997. Sep. 3.

Table 2 Effects of daily control of nitrogen fertilizer on the number of green leaves on the of main

LAI
Target” Month Mean
7 8 9 1 11 12 1 2 3 4 5 6 7 8
22" 13.7 227 294 29.3 290 28.8 28.6 289 282 28.1 280 279 284 28.6
33" 174 26.7 290 28.8 28.6 28.5 284 282 280 289 278 278 282 28.4
4°" 16.5 256 275 285 284 282 280 28.0 27.7 275 276 215 276 278
5°" 16.5 254 27.6 27.8 27.3 27.1 272 275 27.6 274 279 217 217 273
P 13.8 206 26.2 260 257 252 26.1 258 254 259 253 254 255 25.7
4" 154 217 250 229 16.7 180 21.2 229 227 238 23.6 232 228 220

* The leaf area of the tomato plants that has been training at 2m at the tip of stem
**The leaf area of the tomato plants that has been training at 3m at the tip of stem
1) The aim of LAI control of the tomato plants
2) Sowing date: 1997 May. 15. Planting date: 1997 Jul. 15.

3) Sowing date: 1997 Jun. 15. Planting date:1997. Aug.15.
4) Sowing date: 1997 Jun. 15. Planting date:1997. Sep. 3.

Table 3  Effects of daily control of nitrogen fertilizer on the amount
of transpiration per plant per month.

LAI" Amount of water transpiration (liter/plant/day)
Target Month Tota]***
B 2T9H fotM¥ h1p o F 2 -3 4 - 5 TgM liE TR

27" 018 042 078 0.79 037 034 031 040 042 047 052 061 629.9
377 018 058 087 081 048 046 037 049 051 052 0.68 0.70 751.8
4% 0.14 035 0.69 067 055 042 0.53 061 069 077 091 093 806.8
S1ou 0.15 039 0.63 058 0.47 0.36 0.53 0.60 0.72 0.88 094 0.99 824.2
27" 020 046 066 0.76 042 035 034 042 044 049 053 0.65 646.4
4" 0.20 046 0.67 055 047 035 048 054 058 065 0.77 079 7379

*The amount of transpiration of the tomato plants that has been training at 2m at the tip of stem
**The amount of transpiration of the tomato plants that has been training at 3m at the tip of stem
***The total amount of transpiration of tomato plant(t/10a/year)

1)The aim of LAI control of the tomato plants

2) Sowing date: 1997 May. 15.  Planting date: 1997 Jul. 15.

3) Sowing date: 1997 Jun. 15. Planting date:1997. Aug.15.

4) Sowing date: 1997 Jun. 15. Planting date:1997. Sep. 3.



Table 4 Effects of the different levels of leaf area index on the yield(124 plants) and

Brix of tomatoes at a height of 2m* & rE

LAI Yield

Target" Month > Yield(t)/
9 10 11 12 1 2 3 4 5 6 7 8 10a/Year

2 137 122 109 98 83 37 43 59 56 63 66 26.2
(Brix) 49) (53) (56) (59) (6.2) (6.6) (6.5 (6.2) (6.1) (6.1) (6.0)

3" 135 155 143 109 8 58 52 75 82 100 95 33,1
(Brix) 49) 52) 56 (7) (9 6.1) 62) 6.1) (60) (60) (60)

4" 132 150 145 93 78 77 88 114 130 134 132 383
(Brix) (5.0) (53) (55) (5.6) (5.8) (6.0) (6.0) (6.0) (58 (5.6) (5.6)

5% 109 154 136 8 67 79 91 119 146 145 142 38.2
(Brix) (5.0) (5.2) (55) (5.5 (5.8) (59) (59) (6.0) (5.8) (5.7) (5.5)

27 138 127 107 92 87 39 47 50 63 67 66 26.5
(Brix) 49) (5.3) (56) (5.8) (6.1) (63) (6.3) (6.1) (6.1) (6.1) (6.1)

4" 81 131 116 94 53 48 67 87 83 87 &0 27.3
(Brix) 49 (52) (53) (5.5 (58) (59 (57 (5.6) (5.4) (54 (5.5

* The leaf area of the tomato plants that has been training at 2m at the tip of stem
**The leaf area of the tomato plants that has been training at 3m at the tip of stem
1) The aim of LAI control of the tomato plants 2) Sowing date: 1997 May. 15. Planting date: 1997 Jul. 15.
3) Sowing date: 1997 Jun. 15. Planting date:1997. Aug.15.
4) Sowing date: 1997 Jun. 15. Planting date:1997. Sep. 3.
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Fig. 2 Productive structure diagram of tomato communities with the height
of 3m at the tip of stem with different LAI in greenhouse.
Upper left: community with LAI 2.1 Upper right: community with LAI 3.2
Sowing date: 1997 May 15. Planting date: 1997 July 15. Investigating date: 1998 Jan. 25-31.
Under left: community with LAI 4.0 Under right: community with LAI 4.8

Sowing date: 1997 Jun. 15. Planting date: 1997 Aug. 15. Investigating date: 1998 Feb. 20-25.
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Effects of the daily control of nitrogen fertilizer on the growth

of tomatoes plants at a height of 2m* and 3m**

LAI Stem Num.of Num. of Num.of' Yield Number Number Weight of Days of
Target’”  length leaves flowering fruit (kg) of fruits  of fruits/ each fruit cultivation
(m) clusters  clusters  plant /plant clusters (g)
2% 4.34 571 17.1 10.6 4.42 26.7 &) 1652 200
g 448 598 17.6 10.7 5.06 gl=3 2019 161.4 200
4" 454 61.9 17.6 10.8 4.82 31.4 2.9 153.1 196
5 449 617 17.5 10.5 4.44 29.5 2.8 150.5 196
2= 435 573 17,4 10.4 4.44 27.2 2.6 162.8 200
4" 443 580 17.2 10.1 3.83 A7 2.7 140.3 178
7y 828 994 32.6 26.8 7.00 455 1.7 153.9 380
3 851 1152 333 27.5 8.86 58.8 2.1 150.7 380
4" 8.65 1189 335 277 10.29 72.1 2.6 142.9 380
5 #li 8.59 1184 334 27.2 10.26 72410 2.6 142.7 380
7 8.17 96.1 299 25.2 7.08 47.3 L9 149.6 380
4 8.21 97.3 30.1 24.9 7.30 54.1 2.2 135.7 362

* The leaf area of the tomato plants that has been training at 2m at the tip of stem
**The leaf area of the tomato plants that has been training at 3m at the tip of stem

1) The aim of LA] contro] of the tomato plants

7) Sowing date: 1997 May. 15. Planting date: 1997 Jul. 15, Investigate date:1998 Jan. 25-31 and Jul, 25-31
1) Sowing date: 1997 Jun. 15, Planting date:1997. Ang.15. Investigate date:1998 Feb. 20-25 and Aug. 25-31
4y Sowing daie: 1997 Jun, 15, Planting date:1997. Sep. 3. Investigate date:1998 Feb. 20-25 and Aug, 25-31

5) Number of fiit clusters afier harvesting

LAIA, 3 8mBEHOEE. TEEY. T
B MERBEHECIRE L, HE2mD RS
FTAHLAIEF DAL LES T, — 77, LA
2, EE IR OBE E S Y RS
YInFE R TR MY RER . BE2nE

Electric conductance of nutrient solntion (EC):1.7(dS m )

{ERHE LU o (Table §),

N2 EROBE N E, LAL AT HESL
- EAmBEEO BN 1L, g 2mLAL 40
BEpEEEEL., SN (R TEEH.E
B BETER S0 AEC, MBERMERD1R




ExRB/REXREEFRYEE x BHEHK
/10a x HEEH E(EL. TRBROREC

EHLIEEEN=(Table 5),
LEMOEELSEDHERE

at a height of 2m* and 3m**with different LAI in greenhouses

HESMBERETBLAINZ, 3, 4, SOEGEE
IZDWT, Fig. 1, 2&X T A5EHE196~200H %
CHERTHOBGBOLEEE . EELLUHR

E%#Table 6[ZRLT =,

Table 6 Fresh weight of leaf, stem and immature fruit of tomato plants

Leaf Stem Immature Standing _Fruit _ Fruit _ (Yield") _ Yield Dry weight
LAI" Fruit Crop Leaf Leaf+Stem Yield+SC"  v/10a
27 94967 12187 52070 73754 548 240 (165 0.69] 119
347 12698 13063 5839.7 84158 459 257  (18.8) 0.690 1.36
4°7 17320 1389.2 6958.4 100796 4.0 223 (I7.9) 0.639 1.39
S 19542 13960 6629.8 9980.0 339 197 (165  0.623 1.32
27 850.6° 1273.0 53158 74394 624 250 (16.5)  0.689 1.19
47 17278 13748 57265 8829.1 331 184 (143) 0618 115
N2 861.3 % 23251 50572 82701 590 159 (262) 0.760 172
37 1189.0 24815 5573.6 92441 468 151 (33.1) 0.783 2.11
4% 17237 26474 66354 110065 3.85 151 (383) 0.792 246
5% 19952  2670.8  6587.1 11253.1 330 141 (382) 0.792 247
2% 904.1% 23918 51147 84106 565 155 (26.5) 0.759 1.74
47" 17205  2598.6 55849 99040 324 129 (273) 0.734 1.86

1) The aim of LLAI control of the tomato plants

* The leaf area of the tomato plants that has been training at 2m at the tip of stem
**The leaf area of the tomato plants that has been training at 3m at the tip of stem

2) Sowing date:1997 May. 15. Planting date:1997 Jul. 15. Investigate date:1998 Jan. 25-31 and Jul. 25-31
3) Sowing date:1997 Jun. 15. Planting date:1997. Aug.15. Investigate date:1998 Feb. 20-25 and Aug. 25-31
4) Sowing date:1997 Jun. 15. Planting date:1997. Sep. 3. Investigate date:1998 Feb. 20-25 and Aug. 25-31

5) g/m?

6)SC: Standing Crop

7)Yield(kg/m °)

Content of elememts in nutrient solutions (ppm)

NH:N NO:-N POs K:O0 CaO MgO MnO B:Os Fe Cu Zn Mo Na Cl 8O.
27 ND® ND 142 365 23¢ 141 13 15 28 .09 01 .07 23 116 340
3 ND ND 138 376 202 140 13 14 26 .08 01 .07 21 185 356
4 Tr ™ Tr 132 367 190 117 13 15 25 01 01 01 20 193 371
5% Tr 11.5 138 361 199 110 14 14 23 01 02 01 24 208 397
27 ND ND 131 382 155 133 13 19 28 01 01 .08 23 169 334
4" Ir Ir 137 408 178 126 13 16 27 01 01 01 19 179 352
22" ND Tr 152 150 495 125 1.0 17 31 03 02 01 114 585 853
3 Tr Tr 133 144 558 131 1.2 12 31 02 02 01 123 619 882
43" Tr Tr 123 142 561 117 12 14 23 02 02 01 136 645 917
Sih 0.8 Tr 124 128 586 99 1.2 15 23 062 02 01 146 681 993
27 ND Tr 237 275 481 84 1.0 13 31 01 02 01 94 585 846
4 Tr 1.8 148 199 527 94 .1 1.5 35 02 02 01 131 613 978
Sta®  Tr’ Tr 120 400 (100)*' 66 1.5 15 25 03 09 03 Tr 126 311

3) Sowing date: 1997 Jun. 15. Planting date:1997. Aug.15. Investigate date:1998 Jan. 31 and Jul.31

4) Sowing date: 1997 Jun. 15.  Planting date:1997. Sep. 3. Investigate date:1998 Jan. 3! and Jul.31

* The leaf area of the tomato plants that has been training at 2m at the tip of stem
**The leaf area of the tomato plants that has been training at 3m at the tip of stem
1) The aim of LAI control of the tomato plants
2) Sowing date: 1997 May, 15. Planting date: 1997 Jul. 15. Investigate date:1998 Jan. 31 and Jul.31

5) (100):Content of CaO at the beginning of the culture (ppm)

7y Tr:Trace

8) ND:Not Ditect

6) Standerd solution:EC2.2, pH5.8
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Content of elememts in tomalo fts (perdry wt.}

LAI"  Brix H20° N P K Ca Na Mg Mn B Fe Cu Zn Mo

% % % % % % % ppm ppm ppm __ppm _ppm _ppm
23" 63 934 43 032 40 0.10 0.05 0.13 54 61 124 79 31 109
327 51 949 44 033 42 0.12 006 015 59 66 127 81 31 103
43" 45 950 4.6 034 40 0.11 0.05 0.14 51 58 115 78 28 95
5% 43 951 46 035 39 011 004 015 52 59 123 79 30 10.8
7 2 59 945 45 033 40 0.11 0.05 014 58 65 118 85 30 9.7
44r 41 953 46 036 3.8 0.10 0.04 0.16 53 57 122 83 30 6.8

1) The aim of LAI control of the tomato plants

Investigate date:1998 Jul.31

date:1998 Jul.31 4) Sowing date: 1997 Jun. 15.
5) Content of water in fresh fruits
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2) Sowing date: 1997 May. 15.
3) Sowing date: 1997 Jun. 15.
Planting date:1997. Sep. 3.

Planting date: 1997 Jul. 15.
Planting date:1997. Aug.15. Investigate
Investigate date:1998 Jul.31
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