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Application of 5-aminolevulinic Acid (ALA) to Potato
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Abstract: 5-aminolevulinic acid (ALA) was studied for its effects on potato growth and yield in order to understand
optimal concentration and application time using the variety 'Atlantic' as plant material. No obvious impacts were found for
growth period, plant traits, tuber traits and yields of potatoes when ALA was applied at a concentration of < 200 mg/L.
However, when ALA was applied at 300 mg/L or more, yield was increased dramatically. Yield reached up to 46 384 kg/ha
when applied at the concentration 600 mg/L and bud flower stage.
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Table 1 Effects of ALA application on growth stage of potato

b3 EFIH(DM) I D/M) BT (D/M) FFAEM (D/M) AEIH(D/M)  IIH (D/M) EEN=R 10

Treatment Sowing Emergence Bud flower Flowering Maturity Harvesting Growth duration
AB, 06/04 15/05 26/05 20/06 22/08 04/09 99
AB, 06/04 15/05 26/05 20/06 22/08 04/09 99
AB; 06/04 15/05 26/05 20/06 22/08 04/09 99
A,B, 06/04 15/05 26/05 20/06 22/08 04/09 99
A:B, 06/04 15/05 26/05 20/06 22/08 04/09 99
AqB; 06/04 15/05 26/05 20/06 22/08 04/09 99
A;B, 06/04 15/05 26/05 20/06 22/08 04/09 99
A;sB, 06/04 15/05 26/05 20/06 22/08 04/09 99
AsBs 06/04 15/05 26/05 20/06 22/08 04/09 99
AiB, 06/04 15/05 26/05 20/06 22/08 04/09 99
AsB, 06/04 15/05 27/05 21/06 23/08 04/09 100
AiBs 06/04 15/05 29/05 23/06 25/08 04/09 102
AsB, 06/04 15/05 01/06 26/06 28/08 04/09 105
AsB, 06/04 15/05 02/06 26/06 29/08 04/09 106
AsBs 06/04 15/05 04/06 28/06 31/08 04/09 108
AB, 06/04 15/05 03/06 27/06 30/08 04/09 107
A¢B, 06/04 15/05 04/06 28/06 31/08 04/09 108
AeBs 06/04 15/05 06/06 30/06 02/09 04/09 110

T 3EEHCFHE.
Note: Value is an average over three replications.
R2 ALAX D EEKMEREI RN
Table 2 Effects of ALA application on plant traits of potato

WP R (em) EZEH) Ho b FR O (/) o AR T (/) H TR RO T (g/ )
Treatment Plant height Main stem number (No.) Aboveground fresh weight (g/plant) Aboveground dry weight (g/plant) Underground fresh weight (g/plant)
AB, 41.1 1.4 238.6 22.9 361.1
AB, 40.9 1.5 237.2 22.8 358.3
AB; 41.5 14 236.9 22.7 363.6
A:B, 423 1.5 241.0 23.1 359.7
A:B, 41.8 1.4 240.5 23.1 359.2
AsBs 41.0 1.5 239.8 23.0 359.0
AsB, 427 1.4 243.5 23.4 364.1
A;B, 41.6 1.5 241.2 23.2 364.7
AsB; 41.4 1.5 240.4 23.1 367.5
AB, 43.6 14 255.7 24.5 407.3
A.B, 423 1.4 250.2 24.0 409.2
A.B; 40.5 1.4 249.1 239 425.7
AsB, 44.7 14 260.3 25.0 449.4
AsB, 432 1.4 258.4 24.8 467.5
AsB; 41.6 1.5 255.9 24.6 477.6
AqB, 49.8 1.5 287.5 27.6 489.2
AqB, 48.5 1.4 282.6 27.1 498.4
AB; 429 1.4 277.2 26.6 499.8

TE: bR AR T AR AN I 25T

Note: Underground fresh weight includes root and tuber weights.
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K3 ALAYMSRJRZEKEIZME
Table 3 Effects of ALA application on tuber traits of potato

P N U (PR YA/ () Tuber size distribution p——
- Tuber number per plant ~ Tuber weight Mean tuber weight Marketable tuber
(No.) per plant <50¢g 50~100 g 101~200 g >200 g percentage
AB, 3.2 372.6 116.4 100.1 135.5 89.5 47.5 73.1
AB, 22 370.3 168.3 99.4 1323 914 47.2 73.2
AB; 2.3 375.1 163.1 98.6 130.8 97.6 48.1 73.7
AsB, 2.3 371.4 161.5 98.7 126.6 99.1 47.0 73.4
A:B, 2.4 370.5 154.4 99.0 122.7 100.6 48.2 73.3
A:B; 2.6 370.9 142.7 97.9 114.5 110.0 48.5 73.6
A;B, 2.4 375.5 156.5 85.8 127.4 113.1 49.2 77.2
AsB, 2.7 376.0 139.3 87.1 124.7 114.7 49.5 76.8
AsBs 2.8 378.9 1353 86.3 1294 113.9 49.3 77.2
AiB, 3.0 418.8 139.6 80.4 135.7 143.8 58.9 80.8
AB, 32 420.5 1314 74.8 128.7 145.5 71.5 82.2
AiB; 33 4373 1325 41.1 100.3 177.5 1184 90.6
AsB, 33 460.6 139.6 382 95.1 185.4 141.9 91.7
AsB, 3.5 479.4 137.0 36.4 923 186.6 164.1 92.4
AsB; 3.6 488.9 135.8 31.8 90.6 188.1 178.4 93.5
AeB, 3.5 500.5 143.0 29.5 88.4 199.7 182.9 94.1
AeB, 3.7 510.2 137.9 235 98.4 210.0 188.3 95.4
AeBs 3.8 510.9 1344 12.3 106.7 206.7 185.2 96.7

24 ALAXSREFENZ
i X DR B EE R R T (R 4), BiiE—E
e R B ALA BT DU 808 /R S A8 ™ i o 100 mg/L
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Table 4 Effects of ALA application on yield of potato
43 /IRt (kg/16.5m”) Plot yield P a7 R (kg/hm?)
Treatment 1 I m 44 Average Equivalent yield (kg/ha)

AiB; 55.9 53.5 56.8 55.4 33576 eE
AB, 54.4 57.5 55.2 55.7 33758 eE
AB; 56.8 56.0 53.3 554 33556 eE
AB, 55.2 54.0 58.6 55.9 33 899 eE
A.B, 56.1 57.2 54.7 56.0 33939 ek
A,Bs 57.9 52.9 54.8 55.2 33455 eE
A;B, 54.1 53.6 57.4 55.0 33354 eE
A;B, 58.1 54.8 57.1 56.7 34 343 eE
A;B; 56.3 55.5 55.9 55.9 33879 ek
A,B, 64.1 62.8 59.2 62.0 37596 dD
A.B, 60.6 62.6 67.3 63.5 38 485 dD
AB; 66.9 67.3 61.4 65.2 39515 dCD
AsB; 67.7 67.5 70.8 68.7 41616 ¢BC
AsB, 73.3 73.4 69.9 72.2 43 758 bAB
AsBs 74.1 71.8 71.8 72.6 43980 bAB
A¢By 71.3 72.2 74.4 72.6 44 020 bAB
AsB, 717.3 78.9 73.4 76.5 46 384 aA
A¢Bs 75.9 75.7 76.8 76.1 46 141 aA

W AFKNGFRFRIR 225735 0.01 10.05 K-35 .

Note: Different capital and small letters indicate significant difference at 0.01 and 0.05 levels of probability, respectively.
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349 #
ALA YN —FhZ D REAa) R AR, AT LG
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((R7/EL S
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