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Graft-take and Growth of Grafted Pepper Transplants Influenced by the

Nutrient and Irrigation Management of Scion and Rootstock before Grafting
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Abstract. The nutrient and irrigation management of scion and rootstock can alleviate stress on grafted transplants
after grafting and promote the growth. This study investigated the effects of nutrient and irrigation management of
scion and rootstock on the grafi-take and growth of grafted pepper transplants. Before grafting, the scions were sub-
jected to different water potential regimes in media by controlling the irrigation frequency and time. The scions were
subirrigated 0, 1(two days before grafting), 1(one days before grafting) or 2 times for five days before grafting. The irri-
gation frequency and time influenced the water potential of media and the growth of scion and grafted transplants. At 13
days after grafting, fresh and dry weight of transplants which were irrigated once at two days before grafting were
greater by 29 and 34% than those without irrigation during five days before grafting. This suggests that mild water
stress on scion prior to grafting by controlling water management alleviate water stress on grafted transplants after graft-
ing and improve the growth. Before grafting, the rootstocks were subjected to different nutrient regimes by controlling
nutrient solution application. The rootstocks were supplied with nutrient solution 0, 1, 2, or 4 times. The nutrient appli-
cation frequency and time influenced the electrical conductivity (EC) and pH of media. Accordingly, the growth and
mineral contents of rootstock and grafted transplants were also affected. At 13 days after grafting, fresh and dry weight
of transplants with four times of nutrient application increased by 30 and 20%, respectively, than those without nutrient
solution supply during seven days before grafting. Therefore, it is recommended that nutrient solution be supplied more
than four times during seven days before grafting for the production of high quality transplants.
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Fig. 2. The media (A) and scion leaf (B) water potential before grafting, and leaf water potential of grafted pepper transplants at six days
after grafting (C) affected by irrigation frequency and time. Different letters correspond to significantly different values at p <0.05

according to least significant difference test.

Table 1. Growth of pepper scion affected by irrigation frequency and time before grafting.

L Shoot Number  Leaf Fresh weight (mg) Dry weight (mg) Dry matter (%)
Irrigation length of area
frequency (cm) leaves  (cm?) Root Stem Leaf Root Stem Leaf Root Stem Leaf
0 6.92" 4.6a 19.3b 199.5¢c  312.5¢  399.0b 20.5a 36.0b 50.5b 10.5a 11.7a 12.7a
1(2)* 7.1a 4.8a 252a  207.0bc 373.5b 561.0a 19.2a 41.6a 63.9a 9.3b 11.2ab  11.6a
1(1) 7.0a 4.9a 257a  226.5ab 391.0ab 559.0a 20.0a 42.0a 65.2a 9.0b 11.0ab  11.7a
2 7.1a 4.9a 27.1a 236.5a 409.0a  605.5a 21.0a 43.0a 69.4a 8.8b 10.5b 11.6a

“The number in the parenthesis indicates the number of days before grafting.
*Different letters correspond to significantly different values at p < 0.05 according to least significant difference test.
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Table 2. Growth of grafted pepper transplants affected by different water regimes in media at six days after grafting.

Trrigation lillll(;(t)}tl Nug}ber I;:;f Fresh weight (mg) Dry weight (mg) Dry matter (%)
frequency (cm)  leaves  (cm?) Root Stem Leaf Root Stem Leaf Root  Stem  Leaf
0 6.8b” 5.7a 308b  299.0b 475.5a  683.0b 22.2a 40.1a 83.5a 7.6ab 8.4a 12.2a
12y 7.4a 5.8a 36.7a  265.5b  515.5a  805.0a 21.6a 43.0a 95.3a 8.1a 8.4a 12.1a
1(1) 7.1b 5.7a 342a  340.0a 495.5a  766.5a 24.7a 41.0a 88.9a 7.2b 8.3a 11.6a
2 7.0b 5.9a 333ab  347.0a  481.5a  750.5ab  25.1a 43.2a 91.0a 7.2b 8.9a 12.2a

“The number in the parenthesis indicates the number of days before grafting.
Different letters correspond to significantly different values at p < 0.05 according to least significant difference test.

Table 3. Growth of grafted pepper transplants affected by different water regimes in media at thirteen days after grafting.

L Shoot Number  Leaf Fresh weight (mg) Dry weight (mg) Dry matter (%)
Irrigation length of area
frequency (cm) leaves (em?) Root Stem Leaf Root Stem Leaf Root Stem Leaf
0 13.8b” 7.9¢ 48.5¢c  440ab 866.5¢ 1,001.0c  37.2a 78.9¢ 123.7¢ 8.4b 9.1a 12.4a

12 147a  88a  68.6a
I(1)  146a  86ab  61.3b
2 1492 84b  62.7b

454.5a
382.5b

445.0ab 1,112.5a 1,430.0a  43.4a
977.0b 1,279.0b  42.1a 89.7b
866.5¢c 1,244.5b  39.5a

101.0a  176.8a 9.8a 9.3a 12.3a
158.9b 9.7a 9.2a 12.3a

933ab  163.8b 10.5a 9.a2 13.0a

“The number in the parenthesis indicates the number of days before grafting.
Different letters correspond to significantly different values at p < 0.05 according to least significant difference test.
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Fig. 3. pH and EC of media before grafting and at six days after grafting affected by different nutrient regimes. Different letters corre-
spond to significantly different values at p < 0.05 according to least significant difference test.

Table 4. Growth and mineral content of pepper rootstocks affected by nutrient application frequency before grafting.

: - o
Nu'tret}t Shoot Number Leaf arca Fresh weight (mg) Dry weight (mg) Dry matter (%)

application  length 1 2

frequency  (cm) O CAveS (em”) Root Stem Leaf Root Stem Leaf Root Stem Leaf
0 6.8ab” 5.4a 23.5a 193.8ab 387.5a 513.8a  21.0a 41.6ab 68.9a 10.8a 10.8ab  13.4a
1 6.6b 5.1a 24.9a 170.0bc 348.8a 523.6a  18.1ab 35.8b 61.4a 11.1a 10.1b 11.6¢c
2 7.0a 5.4a 30.0a  218.1a 412.5a 630.6a 22.3a 47.6a 81.6a 10.9a 11.4a 12.7ab
4 7.0a 5.4a 26.3a 136.3c  386.3a S581.9a  15.8b 36.6b 69.0a 12.2a 10.3b 11.8bc

“Different letters correspond to significantly different values at p < 0.05 according to least significant difference test.
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Table 5. Growth of grafted pepper transplants affected by different nutrient regimes at six days after grafting.

Nutrient Shoot Number  Leaf Fresh weight (mg) Dry weight (mg) Dry matter (%)
application length of area
frequency  (cm) leaves  (cm?) Root Stem Leaf Root Stem Leaf Root Stem Leaf
0 6.3¢* 5.7b 27.1c 339.5a  430.0c  602.0c 29.4a 45.7a 91.2a 8.7a 10.7a 15.1a
1 6.8ab 6.4a 34.1b 283.5b  482.5b  741.5b 24.9a 45.5a 102.4a 8.9a 9.4a 13.4ab
2 7.1a 6.2a 37.8a 293.0b 503.5ab 833.0a  24.8a 464a  107.7a 8.6a 92bc  12.9bc
4 6.7b 5.8b 348ab  278.0b 527.5a 776.5ab  32.0a 45.6a 9782 124a 8.6¢ 12.7¢

“Different letters correspond to significantly different values at p < 0.05 according to least significant difference test.

Table 6. Growth of grafted pepper transplants affected by different nutrient regimes at thirteen days after grafting.

Nutrient ~ Shoot Number  Leaf Fresh weight (mg) Dry weight (mg) Dry matter (%)
application  length of area
frequency  (cm) leaves  (cm?) Root Stem Leaf Root Stem Leaf Root Stem Leaf
0 9.8¢” 7.1b 40.6c  427.5a 624.0c 901.0c 41.6a 70.9c  127.7b 9.7a 11.4a 14.2a
1 11.1b 8.1a 53.4ab 386.0ab 767.5b 1,131.5b 36.9a 84.7b  151.8a 9.5a 11.1a 13.5b
2 11.7a 8.2a 50.1b  342.5b  802.5b 1,143.5b  35.9a 88.4b  143.6a 10.3a 11.2a 12.9b
4 12.1a 8.3a 55.6a  366.5ab 900.5a 1,271.0a 37.4a 97.8a  152.6a 10.1a 10.9a 12.2¢

“Difterent letters correspond to significantly different values at p < 0.05 according to least significant difference test.
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Fig. 4. Mineral content (%) of the shoot of rootstock before graft-
ing and grafted pepper transplants at six days after grafting
affected by different nutrient regimes. Different letters corre-
spond to significantly different values at p < 0.05 according to
least significant difference test.
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