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ABSTRACT: This study aimed to investigate the growth performance and nutritional composition of sea lettuce,
Ulva rigida, cultivated using three fertilizer formulations: a control treatment (16-16-16 fertilizer), T1 (46-0-0 fertilizer
combined with 16-20-0 fertilizer), and T2 (46-0-0 fertilizer combined with 16-16-16 fertilizer). The results showed
that sea lettuce cultured with the control and T2 treatments, both containing potassium (K), exhibited significantly
higher average biomass (1,024.70 + 25.46 ¢ and 1,022.26 + 40.85 g, respectively) than that cultured with the T1
treatment (850.16 + 34.56 ¢) (P<0.05). These findings indicate that potassium plays an important role in the growth
of sea lettuce. Regarding nutritional composition, sea lettuce cultured with the control and T1 treatments showed
significantly higher average protein contents than that cultured with the T2 treatment (P<0.05), with mean values
of 25.35 + 0.66% and 24.59 + 0.33%, respectively. In contrast, lipid, ash, and moisture contents did not differ
significantly among treatments (P>0.05), with lipid contents ranging from 0.28-0.39%, ash contents from 3.70-4.21%,
and moisture contents from 85.78-88.68%. In conclusion, sea lettuce can grow effectively in fertilizer formulations
containing potassium, which significantly enhances biomass production.
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Table 1 Average weight + SD (g) of sea lettuce grown with different mixed fertilizer treatments

Time Average weight + SD (¢) F-test CV (%)
(days) Control: 16-16-16 T1: 46-0-0 + 16-20-0 T2: 46-0-0 + 16-16-16
0 400 + 0.00 400 + 0.00 400 + 0.00 ns 0.00
7 808.63 + 80.72 743.60 + 53.43 872.86 + 66.48 ns 8.39
14 845.86 + 30.79 803.83 + 46.61 875.30 + 63.63 ns 5.81
21 897.20 + 28.25% 855.53 + 32.35" 943.26 + 29.45° * 3.35
28 1024.70 + 25.46° 850.16 + 34.56" 1022.26 + 40.85° ** 354

Values with different letters within the same column are significantly different (P<0.05).
ns = not significantly different (P > 0.05).

indicates that values within the same row with different superscripts are significantly different (P < 0.05).

“**” indicates that values within the same row with different superscripts are significantly different (P < 0.01).
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Figure 1 Relationship between weight and cultivation period (days) of sea lettuce grown under different mixed

fertilizer formulations.

é'mﬂn'ﬁw%suutauimaﬁa@iaﬁ'u (Average Daily Gain;ADG) #azdn31n15s3asiulndLnng (Specific Growth Rate;SGR)
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Sudfuilen ADG g4 (49.08 + 7.63n5u/9u) usdnduilen ADG anasedneatauludasvosnindss 21-28 Yu (21 fu: 21.69 «
1.5 n3u/4u; 28 Fu: 16.07 + 1.23 nfu/3u) lunnyanismaaeamdsiudl 7 ADG Twwliianaados 9 aunsu 28 Ju ndinsy
srpvnANABY 28 Tu gamuALLazYANTAAesT 2 lalflanuuenstuneadia (P>0.05) udypnismanesii 1 fidn ADG ¢
nIuazLANA1NeE1ltudAgNIeeia (P<0.05) (Asanslu Table 2 waz Figure 2) Tudiuwed SGR winliuinmugonndos
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upnAseEsltedAYI9EaR (P<0.05) (Auanslu Table 3 waz Figure 3)
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Table 2 Average daily gain (ADG) + SD (g) of sea lettuce grown with different mixed fertilizer treatments

Time Average daily gain + SD (g/day) F-test CV (%)
(days)  Control: 16-16-16 T1: 46-0-0 + 16-20-0 T2: 46-0-0 + 16-16-16
7 58.37 + 11.53 49.08 + 7.63 67.55 + 9.49 ns 16.60
14 31.84 + 2.20 28.84 + 3.32 33.95 + 4.54 ns 11.07
21 23.67 + 1.34°° 21.69 + 1.54° 25.87 + 1.39° * 6.03
28 2231a + 0.91° 16.07b + 1.23" 22.22a + 1.46° *x 6.04

Values with different letters within the same column are significantly different (P < 0.05).
ns = not significantly different (P > 0.05).

indicates that values within the same row with different superscripts are significantly different (P < 0.05).

“**” indicates that values within the same row with different superscripts are significantly different (P < 0.01).

Table 3 Specific growth rate (SGR) + SD (g) of sea lettuce grown with different mixed fertilizer treatments

Time Specific growth rate + SD (%/day) F-test CV (%)
(days)  Control: 16-16-16 T1: 46-0-0 + 16-20-0 T2: 46-0-0 + 16-16-16
7 10.01 + 1.42 8.83 + 1.00 11.12 + 1.06 ns 11.81
14 5.34 + 0.26 4.97 + 0.41 558 + 0.51 ns 7.66
21 3.84 + 0.15% 3.62 +0.18° 4.08 + 0.15° * 4.19
28 3.36 + 0.08° 2.69 +0.14° 3.34 + 0.14° ** 4.10

Values with different letters within the same column are significantly different (P<0.05).
ns = not significantly different (P>0.05).

indicates that values within the same row with different superscripts are significantly different (P<0.05).

“**” indicates that values within the same row with different superscripts are significantly different (P<0.01).
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Figure 2 average daily gain (ADG) and cultivation period (days) of sea lettuce grown under different mixed fertilizer

formulations.
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Figure 3 average specific growth rate (SGR) and cultivation period (days) of sea lettuce grown under different

mixed fertilizer formulations.
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wud1 amseinniavsiaiidssianle 16-16-16 (yaauay) wasils 46-0-0 Sty 16-20-0 (T1) fUFunalusfuganin
awdeinmanziadildiule 46-0-0 suiutle 16-16-16 (T2) Tneduunalusiu windu 25.35 Wesidud 24.59 Wefldud
uay 2321 wWesidud mudidy duviiailuiu Ui uararutuvesamsislunnaammasoslifianuuanieiy
agaiivedAyn19aia (P>0.05) lnediA1ogsening 0.28 - 0.39 Wesidud 3.70 - 4.21 Wesidud uay 85.78 - 88.68

Wosidus auaisu (Table 4) azwiulainudidnsidrululasiauseneanasanarlnwnadon (N:P:K) Allun1snaasdana
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ganeulunisldongensgs (nutrient plasticity) lnganunsagadunasysuaunanisidlulasauuasneanesaluyignidu
finfa BnitadsdianuanunsalumstnfiusnduAuluguasussnoufiazanld (uxury uptake) ileldluniends (Nederlof
et al,, 2022) 91AN13ANYIVDY Queirds et al. (2021) WU @msrennIangia dUTunalusiuegluylesening 7.6-25.8
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Table 4 Nutritional composition of sea lettuce cultivated under different mixed fertilizer formulations

Nutritional Fertilizer formulations

F-test CV (%)
composition Control: 16-16-16 T1: 46-0-0 + 16-20-0 T2: 46-0-0 + 16-16-16

Protein (%) 25.35% + 0.66 24.59° + 0.33 23.21°+ 0.20 xx 1.80
Lipid (%) 0.33+ 0.06 0.39+0.14 0.28+0.12 ns 35.08
Ash (%) 3.83+0.03 421+ 135 3.70+ 0.52 ns 21.49

Moisture (%) 88.68 + 0.49 87.23+4.29 85.78 £ 3.19 ns 3.56

Values with different letters within the same row are significantly different (P<0.01).
ns = not significantly different (P > 0.05).

indicates that values within the same row with different superscripts are significantly different (P < 0.05).

“**” indicates that values within the same row with different superscripts are significantly different (P < 0.01).
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