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Fig. 1. The air temperature in green house from April to June, 2018.
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Fig. 2. The tip burn of mother plants.
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Table 1. The medium properties at mother plants growing period

, pH EC T-N Na P K Ca Mg
B2
dS/m mg/L mg/L mg/L mg/L mg/L mg/L
CK-0* 6.9 1.35 15 34 94 345 122 34
T (Bulk density, (Air-filled (Total porosity, (Container
BD) g/L porosity, AFP) % TP) % capacity, CC) %
CK-0* 185 5.3 91.8 86.5
RN B AT -
R EERMRETEIERE KK E R
Table 2. The irrigation water properties at mother plants growing period
pH EC T-N Na P K Ca Mg
dS/m mg/L mg/L  mg/L  mg/L mg/L  mg/L
Irrigation
8.0 0.508 7.5 21 0.2 2.5 62.3 14
water
R= EEHIRETEIE IR S E R E BT PKENC B
Table 3. The irrigation and drainage amount of each treatment
Treatments Irrigation Drainage Percolation Irrigation N
(mm) (mm) ratio (%) kg-N/ha
L-9.3 595.2 35.0 5.9 44.6
H-12.5 800.0 259.4 324 60.0
M-15.9 1,017.6 420.6 41.3 76.3
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Table 4. The drainage water properties and N loss at different irrigation treatment

Date
Treatment  4/23  4/30 5/11 521 5/31 6/11 6/21 Sum
Drainage water (ton/ha)

CK-0 47.0 720 122.0 25.3 1340 281.0 681.3
100 50.0 42.0 165.0 8.3 410 74 313.7
200 48.0 33.0 96.0 5.7 421 206 245.4
400 53.0 58.0 131.0 108 26.5 33.9 313.2
800 64.0 420 81.0 2.2 3.9 20.8 213.9

5.9% 353.5
N mg/L

CK-0 130 133 1517 863 607 606
100 107 154 1330 980 256 56
200 208 233 1587 665 453 39
400 282 420 509 1540 546 669
800 348 698 896 445 980 161

Loss N Kkg/ha

CK-0 6.1 9.6 185.1 21.8 813 170.3 474.2
100 5.4 6.5 219.5 8.1 105 04 250.3
200 10.0 7.7 152.4 3.8 19.1 0.8 193.7
400 149 244 66.7 166 145 22.7 159.8
800 223 293 72.6 1.0 3.8 3.3 132.3

184.0
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Table 5. The drainage water properties and N loss at different irrigation treatment
Date
Treatment  4/23  4/30 5/11  5/21 5/31  6/11  6/21 Sum
Drainage water (ton/ha)
CK-0 319 397 790 466 639 961 710 4284

100 283 386 757 281 231 639 317 2894
200 289 350 694 228 116 386 226 2289
400 201 331 595 139 50 214 142 1672
800 242 364 608 138 49 268 166 1835
32.4% 2594
N mg/L
CK-0 145 170 126 89 47 47 70
100 140 133 98 135 33 42 54
200 154 194 119 107 47 49 65
400 170 222 124 98 273 100 72
800 231 294 191 268 252 140 145

LossN Kkg/ha
CK-0 46.3 675 995 415 300 451 497 379.6

100 39.6 513 742 37.9 7.6 268 171 254.6
200 445 679 826 24.3 5.4 189 146 258.4
400 342 735 738 13.6 136 214 10.2 240.3
800 559 1070 1161 36.9 123 375 240 389.9

285.8
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Table 6. The drainage water properties and N loss at different irrigation treatment

Date
Treatment  4/23  4/30  5/11 521  5/31 6/11  6/21 Sum
drainage water (ton/ha)

CK-0 533 687 447 700 742 1277 764 5150

100 558 695 442 433 514 900 546 4088
200 553 710 436 461 386 769 731 4046
400 553 719 397 275 233 808 678 3663
800 675 853 486 444 286 806 532 4082
41.3% 4205
N mg/L
CK-0 147 91 112 107 75 68 28
100 154 84 124 124 86 67 49
200 147 112 117 103 55 40 40
400 182 152 145 133 72 49 56
800 231 168 201 177 152 89 68

LossN Kkg/ha

CK-0 784 625 50.0 745 557 868 214 429.7
100 859 584 548 56.7 442 603  26.8 384.1
200 81.3 795 51.0 475 212 308 292 340.5
400 100.6 109.3 57.6 36.6 168 396  38.0 398.4
800 1559 1433 97.7 786 435 717 36.2 626.9

437.5
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Table 7. The medium properties at different N rate treatment after this experiment

Treatment pH EC T-N Na P K Ca Mg
(kg/ha) dS/m mg /L

L-9.3

CK 718a 187d 189c 136d 26e  199d 91c 44d
100 6.87b 16le 126d 127e 34d 159e 71d 34e
200 6.47c 203c 119d 157c 48c 212c 94c¢ S0c
300 581d 357b 333b 177b 101b 374b 264b 138D
400 532e 493a 585a 183a 198a 537a 47/5a 221a

M-12.5

CK 768a 0.84e 109e 53d 10.0e 45e S7e 25e
100 6.60b 1.25d 203c 93¢ 29.0d 58d 90d 40d
200 6.4l1c 166c 151d 106D 57.0c 89c 135c 62¢c
300 577d 257b 231b 152a 120b  135b 254b 116D
400 53le 294a 280a 9bc 142a 200a 303a 126a

H-15.9

CK 783a 069e 116d 39.0e 8.6e 26d 52e 190e
100 6.82c 112c 109d 68.0c 25.7c 47c 89c 37.7c
200 703b 1.01d 140c 64.0d 23.0d 46 C 76d 31.0d
300 6.09d 188b 172b 90.7a 88.0b 97b 184b 79.0b
400 568e 215a 245a 75.0b 98.7a 119a 213a 87.0a
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Table 8. The mineral N estimate by drainage loss and medium residues at the

treatment without N input

LR K a EEERE b auf@+hb)
(N-kg/ha) (N-kg/ha)* (N-kg/ha)
L-9.3 (474-44.6) = 429.4 (189-15)*a = 159 588.4
M-12.5 (379-60.0) = 319 (109-15)*a = 86 405
H-15.9 (429-76.3) = 352.7 (116-15)*a =92 4447
*a Ry /N THIA %8 0.916666 -
F=h SEHEERRE K EEENRE T WCEEY
Table 9. The N balance at different N rate and irrigation treatments
Treatment Input Nkg/ha Out Nkgha UnNO-N
kgha) AN BN Toml  HPKN /AN fEEEN Total o 19
b (@+b)=c d e f d+e+f)=g  (c—9)
L-93
100 100 5884 6884 250 115 238 3888 2996
200 200 5884 7884 193 109 36.6 3386 4498
300 400 5884 9884 159 305 371 5011 4873
400 800 5884 13834 131 536 463 7133 675.1
M-125
100 100 405 505 254 186 268 466.8 382
200 200 405 605 258 138 336 4296 1754
300 400 405 805 240 212 396 4916 3134
400 800 405 1205 390 257 655 7125 4925
H-159
100 100 4447 4.7 384 100 221 506.1 386
200 200 4447 644.7 340 128 21.7 4957 1490
300 400 4447 844.7 398 158 384 54 2503
400 800 4447 12447 627 225 60.3 9123 3324
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Table 10. The growth of strawberry mother plants and the breeding of running stem at
different irrigation treatment

Treatment Petiole Leaf Leaf Running stem Seedling Biomass
(kg/ha) length(cm)  length(cm)  width(cm) (No./plant)  (No./plant) (g/plant)
L-9.3
100 105¢ 8.21b 8.66 b 3.30b 18.8 ¢ 8.70 a
200 11.8b 8.92 ab 9.24 ab 453 ab 31.7b 9.00 a
400 12.2 ab 8.94 ab 9.08 ab 5.27a 24.8 bc 7.90 a
800 12.8 a 9.42a 9.89a 5.77a 44.4 a 8.93a
M-12.5
100 105b 8.29b 8.66 b 3.87hb 23.3¢C 8.3a
200 10.2b 8.23b 8.69 b 5.27 ab 43.7b 9.0a
400 11.7a 9.12a 9.62a 5.03 ab 33.7bc 7.2a
800 116a 9.23a 9.80a 5.60 a 60.0 a 104 a
H-15.9
100 10.5¢ 8.46 b 9.0b 477 a 36.7b 78D
200 106 ¢ 8.38b 89b 470a 32.9b 8.3b
400 12.1b 9.83a 10.3 a 553a 40.4b 9.6 ab
800 13.1a 9.96 a 10.7 a 6.57 a 57.1a 111a
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Table 11. The mother plants nutrients concentration and uptake at different N rate and
irrigation.
Treatment N P K Ca Mg Dwt N P K Ca Mg
(kgha) gkg ghp. mg/ plant
L-93
100 82d 276¢ 215b  91c 28c 870a 7lb 240c 187a 80b  246b
200 122¢ 318bhc 233a 92c 330b 900a 110a 285b 210a 83ab 297ab
400 141b 345ab 230a 107b 34lb 79%a 12a 273bc 182a 85ab 269ab
800 156a 384a 232a 114a 37la 893a 139a 336a 207a 102a 330a
M-125
100 97c 321b 214b  115a 334b 83a 8lb 266b 178a %a 277a
200 N2c 305b 225a 108a 334b 90a 100b 276ab 203a 97a 3Nla
400 165b 353ab 238ab 108a 37la 72a 17b 254b 169a 77a  265a
800 189a 408a 268a  110a 33rb 104a 197a 416a 266a 113a 348a
H-159
100 85¢c 245¢  225c¢c 1l6a 329c 78b 67c 190c 176c 90b  258c
200 100bc  240c  236b 110bc 345b 83b 83c 200bc 19%hbc 91b  287hc
400 120b 263b  242b 109c 362a 96ab 116b 254b  233b 1058 349ab
800 163a 303a 274a 11b5ab 35lab 11la 180a 337a 304a 128a 390a
=T EREREIEEEER RS AR
Table 12. The effect of irrigation and N rate on tip burn ratio of mother plant.
FHEE (kg N/ha) HRIR TEESE A (%)
BB = R E SR
100 25 0 0
200 58 0 0
400 83 0 0
800 100 28 0
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The effects of irrigation and nitrogen fertilizer on
the growth of strawberry mother plants, the
running stem propagation, and the balance of
moisture and nutrient

Wou, Tian-Yih* and Jeng-Hsien Tsai
Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive
Yuan, Miaoli, Taiwan, R. O. C.

ABSTRACT

The effects of irrigation and nitrogen fertilizer on the growth of strawberry mother
plants, the running stem propagation, and the nutrient balance of medium were examined
in this study. The water percolation ratio was 5.9 % at low irrigation, 32.6 % at medium
irrigation and 41.3 % at high irrigation, respectively. The nitrogen drainage loss was 184.0
kg/ha at low irrigation, 285.8 kg/ha at medium irrigation and 437.5 kg/ha at high irrigation,
respectively. At the high nitrogen fertilization area (800 kg/ha), all three irrigation
treatments could satisfy the basic requirement of 40-50 seedlings. At the low nitrogen
fertilization area (200 kg/ha), only medium irrigation treatments could satisfy this
requirement of 43.7 seedlings. The number of running stem and the seedling biomass had
no significant differences. The tip-burn occurrence increased with nitrogen application at
low irrigation. Excessively water and nitrogen drainage loss occurred at high irrigation.
During mother plant growth and propagation of running stem, the nitrogen application of
200 kg/ha and medium irrigation amount of 12.5 mm was recommended.

Key words: irrigation, nitrogen fertilization, running stem, seedlings, strawberry
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