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Effect of Organic Fertilizer and Mulch Sources on Growth and
CO2 Assimilation in MM.106 Apple Trees

Choi, Hyun-Sug - Rom, Curt - Kim, Wol-Soo - Choi, Kyeong-Ju - Lee, Youn

The study was conducted to investigate the effects of organic fertilizers and
mulches on the growth and CO, assimilation in MM.106 apple trees. Growth and
CO; assimilation of MM.106 apple trees grown in a greenhouse were affected by
the nutrient concentrations and carbon (C) and nitrogen (N) ratio in the raw
materials of organic fertilizers and mulches. The optimum C:N ratios, which makes
microorganism convert the organic N into the inorganic N, were obtained in the
organic fertilizer, poultry litter, green compost, and grass clippings, resulting in
increasing single shoot height, SPAD, and CO; assimilation. The SPAD and CO,
assimilation were affected by the treatments 5 weeks after the treatments, and then
the tree growth was affected by the treatments 6 weeks later. The most efficient
tree growth and development were observed in the 10 to 15 mgkg™ of the
inorganic N in a soil, and the N was strongly related to the tree growth and
development.

Key words : organic fertilizer, mulch, growth, apple, SPAD, and CO, assimilation,
nutrient
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Nutrient concentrations in raw materials of nutrient source and ground cover

mulch in a greenhouse

Table 1.
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"Results were from bulk analysis derived from random samples of the nutrient sources or mulches, and

were representative of the treatments during the study period.
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Table 2. Soil pH, electrical conductivity (EC), and organic matter (OM) in a greenhouse
as affected by organic fertilizers and mulches at 29 days after treatments

Treatment Soil pH Soil EC (ps-cm™) Soil OM (%)
No fertilizer (NF) 4.5 140 16
Commercial fert (CF) 4.6 157 17
Poultry litter (PL) 4.8 178 17
Wood chips (WC) 4.7 55 15
Shredded paper (SP) 45 107 17
Green compost (GC) 45 144 18
Grass clippings (GR) 4.7 99 14
Significance ns ns ns

ns = not significantly different
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Table 3. Soil macro nutrient concentrations (mg - kg') in a greenhouse as affected by
organic fertilizers and mulches at 29 days after treatments

NO; NH4 P K Ca Mg
Treatment
(mg - kg™)

No fertilizer (NF) 11 13 4 14 144 39
Commercial fert (CF) 1.8 10.8 10 28 150 41
Poultry litter (PL) 5.6 12.8 14 79 133 34
Wood chips (WC) 0.8 1.0 4 26 152 39
Shredded paper (SP) 0.9 0.8 3 14 157 37
Green compost (GC) 12 1.2 4 26 183 41
Grass clippings (GR) 24 7.7 6 37 116 35
Significance falalal falalel falalel il ns *

*, *x *%*x Gignificantly different means among the organic feeding sources at 29 days after treatments at
P <0.05, 0.01, and 0.001, respectively.
ns = not significantly different.
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Single shoot height of MM.106 apple trees grown in a greenhouse as affected by
organic fertilizers and mulches from 10 to 89 days after treatment (DAT).

*, ** Fxx Gignificantly different means among the organic feeding sources for DAT at P < 0.05,
0.01, and 0.001, respectively.

ns = not significantly different.

NF =no fertilizer, CF = commercial fertilizer, and PL = poultry litter.

WC =wood chips, SP =shredded paper, GC = green compost, and GR =grass clippings.
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Minolta SPAD 502 meter chlorophyll estimate of leaves of an MM.106 apple trees
in a greenhouse as affected by organic fertilizers and mulches from 19 to 89 days
after treatment (DAT).

*, ** *x* Gignificantly different means among the organic feeding sources for DAT at P < 0.05,
0.01, and 0.001, respectively.

ns = not significantly different.

NF =no fertilizer, CF = commercial fertilizer, and PL = poultry litter.

WC =wood chips, SP =shredded paper, GC = green compost, and GR = grass clippings.
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Fig. 3. Foliar CO assimilation of single shoot MM.106 apple trees grown in a greenhouse
as affected by organic fertilizers and mulches from 19 to 63 days after treatment
(DAT).

*, ** *xx Gignificantly different means among the organic feeding sources for DAT at P < 0.05,
0.01, and 0.001, respectively.

ns = not significantly different.

NF =no fertilizer, CF = commercial fertilizer, and PL = poultry litter.

WC =wood chips, SP =shredded paper, GC = green compost, and GR = grass clippings.
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Fig. 4. Effects of inorganic [N] in soil in DAT 29 on tree height (A) in DAT 89, SPAD (B)
in DAT 89, and CO; assimilation (C) in DAT 54 of single shoot MM.106 apple trees
grown in a greenhouse as affected by organic fertilizers and mulches.
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