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Evaluation of food loss in iceberg lettuce production across different
growing seasons: A case study in Mae Chaem District, Chiang Mai Province
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ABSTRACT: This research aims to evaluate losses in iceberg lettuce production across different seasons through a
case study in Mae Chaem District, Chiang Mai Province. Data were collected from farmers’ planting plots under the
supervision of the Mae Hae Royal Project Development Center. The data collection was divided into three seasons:
summer, rainy, and winter. Each season, data were collected from 10 farmers, totaling 30 farmers. Data were
analyzed using a completely randomized design (CRD). The results showed that the average weight per plant before
and after trimming lettuce, the total yield weight before trimming per rai, and the total yield weight after trimming
per rai were the highest in winter, followed by summer and the rainy season, respectively. Moreover, it was found
that the winter season had the highest expected biological yield, which was not different from the summer season.
In contrast, the rainy season had the least expected biological yield. However, the total weight of unharvested
plants in the three seasons was not different. The parts that were trimmed off included the stems, roots, and leaves.
There was no difference in the amount of trimming between summer and winter, with both seasons showing higher
amounts of trimming compared to the rainy season. When classifying the causes of damage to the trimmed leaves,
it was found that the most common cause of leaf damage in each season was overmature leaves. Additionally, it
was found that during the rainy season, the highest number of leaves were trimmed due to leaf spot symptoms
compared to other seasons. Regarding the percentage of loss, it was found that the summer season had the highest
tendency of loss during cultivation, equaling 12.28+2.40%. Meanwhile, the rainy season had the highest tendency
amount of trimming during harvesting, equaling 38.79+1.19%. However, it was found that the percentage of losses
during the production and harvesting stages in each season was not significantly different.

Keywords: food loss assessment; iceberg lettuce production; loss from trimming
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Table 1 The weight and total yield of harvested iceberg lettuce before and after trimming in summer, rainy and

winter seasons

Season Weight before Weight after Total yield weight Total yield weight
trimming trimming before trimming after trimming
(kg/plant) (kg/plant) (t/rai) (t/rai)
Summer Min 0.5 0.3 38 1.9
Max 1.1 0.7 159 1.0
Mean 0.8+0.2° 0.5+0.1° 10.7+2.7° 6.3+1.8"
Rainy Min 0.4 0.2 3.6 1.8
Max 1.0 0.6 9.7 5.4
Mean 0.6+0.1° 0.3+0.1° 6.8+1.6° 3.9+0.9
Winter Min 0.7 0.5 8.3 4.7
Max 1.4 0.8 14.8 9.7
Mean 1.0+0.2° 0.6+0.1° 11.9£1.7° 7.3%1.2°
F-test * * * *

Means followed by different uppercase letters within the same column are significantly different at P<0.05.

(* = significant)
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0.20.2 uaz 0.2+0.5 fu/ls auddu uaziiddesfigeluggvun Aoy 0.0£0.2 wag 0.00.1 fu/ls mudrdu (Table
3) denndatun1sAnyIves Said et al. (2018) A1t luanmgamaiian (13°0) aznszduliinniavensieiinnnsiamn
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WUAILSY (bacterial soft rot) WU Erwinia carotovora wag Pseudomonas spp. LLasmﬁlﬁlzﬁmLwlmﬂﬂﬁvi’hﬁﬂmmadL%EJ
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Mersha and Quinn, 2014; Auduinnssuwmealulagndsnisiiuien, 2566)

Table 2 The expected biological yield, the total weight of unharvested plants, and the total amount of trimmed

stems, roots, and leaves from the iceberg lettuce

Season Expected biological Unharvested Trimmed stems  Trimmed Leaves
yield (t/rai) plant (t/rai) and roots (t/rai) (t/rai)
Summer Min 8.4 0.0 0.2 1.7
Max 174 6.5 0.9 6.3
Mean 12.142.3° 1.4+1.5 0.5+0.2%° 3.8+1.2°
Rainy Min 4.9 0.0 0.2 1.4
Max 11.2 4.3 1.6 4.0
Mean 7.6+1.6° 0.8+0.9 0.4+0.3 2.5+0.7°
Winter Min 8.8 0.0 0.4 2.8
Max 17.9 7.4 1.0 5.1
Mean 12.842.2° 0.9+1.8 0.6+0.2° 3.9£0.6°
F-test * ns * *

Means followed by different uppercase letters within the same column are significantly different at P<0.05.

(ns = non-significant, * = significant)
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0.0+0.1 #u/l5 (Figure 1E; Table 5) deiidnwaurlumdasiiudnunarduauisarsly erafiauvmainnsviasinlileasiou
(N) viso wunili@en (Mg) (nsu3n15inEAS, 2543) ognelsinunueInIsRenaIlulNAIAReNRBYBLNYATN LR EITIELREN
wirdunnnguiaegeiiviinsfine uenainddamuluudfifsessesninidvhansvesuuas Fefianvinty 0.420.7 du/ld
(Figure 1F; Table 5) Tnevuounuasiinulunvas laun wuounseyin (Musunidanied) vueuveulyu uagnueuledin
Faansadvhanedinnmaneuvielaenisinululdnasnszeznsdaiulnaudinisiiuies (amﬁ’u’ifﬁmazﬁwmﬁuﬁqa,
2558) sasradamulunnfiinlsasiidng (downy mildew) mﬂﬁqmiuq@mn fAwviniu 0.120.2 @u/ls (Figure 1H; Table
5) fsfiamnanainide Bremia lactucae MasyiulaldFmluanwermafiouguituuarutum (Mieslerova et al., 2013)
fainunsdivhareveslsadinariluslannumsnsseieafivgninmanesiameldlsaFeu dmivluggiouuazggrumy
aunaddAenisiinlsaluge dediAwinfu 1.9£0.9 uaz 1.0£0.3 #u/ls auddu (Figure 1G; Table 5) aonndosriy
n13Anwuas Imbusch et al. (2021) it Weanvmvedlsalugnannsouninszagldfluanmermeiidanudugs
wazgumgiiieugu dvsuluuniiiignszuiunsidenanmildunniiaeluggieu Aewinfu 1.6+0.6 fu/l3 (Figure 10;

Table 5) \18991NgUNNFIILLTINTAANTLUIUNTANEVBULAR (ATE, 2558)
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Figure 1 The causes of leaf damage in iceberg lettuce include mechanical damage (A), leaf spot diseases (B),
overmature leaves (C), senescence leaves (D), nutrient deficiency leaves (E), Insect-infested leaves (F), leaf

spot diseases on overmature leaves (G), and downy mildew on overmature leaves (H).
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Table 3 Unharvested iceberg lettuce was classified according to the causes of produce damage in summer, rainy and winter seasons

Season Cause of unharvested plant
Immature Stunted Diseases Insects Dead Bolting Rotten Overmature
(t/rai) (t/rai) (t/rai) (t/rai) (t/rai) (t/rai) (t/rai) (t/rai)
Summer Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Max 3.5 0.7 0.0 0.8 1.6 24 0.8 0.6
Mean 0.4+0.9° 0.1+0.2 0.0£0.0 0.1+0.2 0.4+0.5 0.4+0.6° 0.1+0.3 0.0£0.1
Rainy Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Max 0.6 0.4 0.0 0.5 4.3 2.1 0.9 0.0
Mean 0.24+0.2%° 0.0+0.1 0.0+0.0 0.0+0.1 0.2+0.8 0.2+0.5% 0.1+0.2 0.0+0.0
Winter Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Max 1.0 0.9 0.9 0.0 6.5 0.5 0.9 0.0
Mean 0.0+£0.2° 0.1+0.3 0.1+0.2 0.0+0.0 0.6+1.4 0.0+0.1° 0.1+0.3 0.0+0.0
F-test * ns ns ns ns * ns ns

Means followed by different uppercase letters within the same column are significantly different at P<0.05. (ns = non-significant, * = significant)
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Table 4 Classification of causes of leaf trimming of iceberg lettuce during harvesting in summer, rainy and winter

seasons
Season Mechanical damage Leaf spot diseases Overmature leaves
(t/rai) (t/rai) (t/rai)

Summer Min 0.0 0.0 1.6

Max 1.2 0.6 5.6

Mean 0.2+0.3° 0.1+0.2° 3.5+0.2°
Rainy Min 0.0 0.0 1.0

Max 0.0 1.4 2.8

Mean 0.0+0.0° 0.6+0.4° 1.9+0.1°
Winter Min 0.0 0.0 2.5

Max 0.0 0.8 5.1

Mean 0.0+0.0° 0.1+0.2° 3.8+0.1°
F-test * * *

Means followed by different uppercase letters within the same column are significantly different at P<0.05.

(* = significant)
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Table 5 Classification of trimmed old (overmature) leaves in summer, rainy and winter seasons according to the secondary causes of damage

Season Physiological damage (overmature leaves)
Normal Senescence Nutrient Insect-infested Leaf spot diseases Downy mildew
(t/rai) (t/rai) deficiency leaves on overmature leaves on overmature
(t/rai) (t/rai) (t/rai) leaves (t/rai)
Summer Min 0.0 0.7 0.0 0.0 0.7 0.0
Max 0.6 3.1 0.0 0.0 4.1 0.0
Mean 0.1+0.2° 1.6+0.6" 0.0+0.0 0.0+0.0° 1.9+0.9° 0.0+0.0°
Rainy Min 0.0 0.4 0.0 0.0 0.6 0.0
Max 0.0 1.6 0.0 0.0 1.5 0.0
Mean 0.0+0.0° 0.9+0.3 0.0+0.0 0.0+0.0° 1.0+0.3° 0.0+0.0°
Winter Min 0.1 0.6 0.0 0.0 0.0 0.0
Max 3.8 2.3 0.7 2.5 0.7 0.8
Mean 1.8+1.1° 1.5+0.5° 0.0+0.1 0.4+0.7° 0.1£0.2° 0.1+0.2°
F-test * * ns * * *

Means followed by different uppercase letters within the same column are significantly different at P<0.05. (ns = non-significant, * = significant)
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Table 6 The percentage of losses during the cultivation and harvesting stages in each season

Season Losses during cultivation (%) Losses during harvesting (%)
Summer Min 0.0 18.3
Max 62.9 46.8
Mean 12.3+2.4 35.3+1.4
Rainy Min 0.0 22.7
Max 54.2 54.8
Mean 10.2+2.1 38.8+1.2
Winter Min 0.0 22.0
Max 42.5 aa.0
Mean 6.2+1.9 35.8+0.9
F-test ns ns

No significant differences were observed among the seasonal means in each column (P > 0.05).

(ns = non-significant)
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