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Effects of Temperature and Salinity on the Germination
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Abstract: We evaluated the impact of temperature and salinity on the germination of true mangrove Sonneratia
caseolaris (L.) Engl. seeds to determine the optimal conditions for their growth. Seeds were collected from Nam Dinh
Province, Vietnam. The seeds underwent temperature treatments (19°C, 24°C, 30°C, and 38°C) and salinity treatments
(0%o, 10%o0, 20%o, 25%o, 30%o, 35%o, and 40%o). The analysis of germination characteristics and radicle growth indicated
that, under the 30°C condition, the germination rate was 88%, and the radicle growth was 25.24 mm, showing
significantly higher germination rates GR), mean germination time (MGT), and germination performance index (GPI)
than under other temperature conditions (P<0.05). In the 10%o salinity treatment group, both the germination rate
(88%) and radicle growth (39 mm) were significantly higher (P<0.05). High temperatures and salinity were not
suitable for seed germination, and they significantly affected seed germination and early growth.
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HolE oldl JEX B W] Wy} x&Hog By
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Figure 1. Photo showing the fruits and seeds of S. caseolaris.
(a): fruit state of S. caseolaris (National park board, 2022), (b): seeds of S. caseolaris after refining.

Table 1. Temperature and salinity treatments in this study.

Experiment treatment

Temperature T-19 19°C T-24 24°C T-30 30°C T-38 38°C
treatment
Salinity S-0 0 S-10 10 $-20 20
treatment S-25 25 $-30 30 $-35 35 S-40 40
U R W3 212 At BE Ytk 2= “*(Germination Perfomance Index, GP)E Ar&3s}ich
AP A|(Nam Dinh, Vietnam) B+t7]2 24°C(T-24)E 7]= (Yoo et al., 2012; Jin et al., 2022). Wo}&(GR)S E4 7]

o [9°C(T-19), 24°C(T-24), 30°C(T-30), 38°C(T-38)2 7k 59k Wolgh Zx4o] |82 Lhehjn, Hrolgh Zxpo]
A5ttt s WEY E59 S caseolaris AP A 22 A AL 2219 22 Uro] MRS T THIITHA]
S(10~47%, Table 1)E 7]20.2 0%(S-0), 10%(S-10), 1), BFopa-o Ex} WZ2 T} Wo} AL Hrlsh= o A
20%0(S-20), 25%0(S-25), 30%0(S-30), 35%0(S-35), 40%o(S- 25, =2 dlolg-2 EHXﬂE Z2}9] ERo] L4511 &
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&7} x](Whatman No.l1, Ge Healthcare, Buckinghamshire) 4 Qo2 ou|gtc) %&‘QO}O‘*(MGT)b Z2}7} dro}
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VISION SCIENTIFIC CO., LTD, Korea)E ©|-&3}o &= ofgtctal & 4= girk Wrold U R|4y(GPD: £419] wrolrt
g2 Bulslal, FErE 2AIZY12417Ee] el vle= Aui} A#EA APEE=AS = A #2, dols
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Ao AT HAAH O R = RV FUT of 7P ARk A 3709] Aol A= Wokgo] 80% oo i UERyte
O 2 ARE-E= Tukey’s HSD testS 2183} A2 =5 w T-24, T-30, T-38 A7t EA A =o|7} gidch

2 95%(P = 0.05)°| 4] A2l 7+e] FAA FodS HA A Wolgo] 50%0 E=dshs A2 XL 7](T-38)
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R = 244 A4 1Y THE 7 w2 yrebgth(Figure
2). B Fold(MGT)= T-38 2704 1.50 + 0.49Y

Zn U pEt 2 7P welo ] T-30 7oA 2.66 + 0.62%, T-24%7

o A 5.10 + 0.62Y, T-192ANA 6.77 + 4504 = 714

1. 2EX2|0f| 2 ot Edut R ME 9 Aoz yeyth okt YA 4(GP=T-38 =719
E Ao e A Wol A F 258 HoF A A 60.38 + 17.300.82 718 =9ka1, T-30 ZZ o)A 34.52
TE A5 ASARA Bt 2=Q1 T-304 27 + 7.57, T-24 2704 1587 + 1.77, T-19 27 of|Al= 343
A WFol8(GR)©] 88.00 £ 10.95%= 74 =9FtHTable 2). £21302 257} =8 22 wholf ]S Fro] o A

T-24F 8]l A= 80.00 + 12.25%, T-38 AT|LoAl= © 2 Yeth Castro 5(2004)3} Cassaro-Silva (2001)9]
86.00 + 8.94%, T-194 2]-Lol| A= 34.00 + 26.08%2] o} o5t Wol £ke= ko) ojEFojn 2L Ahgof whah

Table 2. Germination characteristics of S. caseolaris seeds affected by temperature treatment.

Treatment GR (%)" MGT (day)® GPI? Length of radicle (mm)?”
T-19 34.00 + 26.08" 6.77 £ 4.50° 343 + 2.13° 1.62 = 1.11°
T-24 80.00 + 12.25° 5.10 = 0.62® 15.87 + 1.77° 5.80 + 0.51°
T-30 88.00 = 10.95° 2.66 = 0.62% 3452 + 7.57° 2524 + 9.44°
T-38 86.00 + 8.94° 1.50 + 0.49° 60.38 + 17.30° 478 + 0.59°

Note : Values with different letters in column indicate statistical differences treatments at the 5% levels by Tukey’s HSD test.
9GR: Germination rate, YMGT: Mean Germination time, “GPI: Germination performance index, d)Length of radicle: Mean
length of radicle. *Mean Length of root as mean + SD. of data obtained from five independent experiments. Values with
the different letter (a-b) indicate significant difference among four treatments (P < 0.05)
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Figure 2. Effects of temperature treatment on cumulative germination rate (%) of S. caseoalris seeds.
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AQ)ehA S-35%710l|A 1.36 + 1288 7P e Aow
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Table 3. Germination characteristics of S. caseolaris seeds affected by salinity treatment.

Treatment GR (%) MGT (day)® GPI? Length of radicle (mm)®

S-0 86.00 + 11.40° 2.59 + 0.73% 35.10 + 8.76° 37.66 + 4.93°
S-10 88.00 = 8.37° 4.16 + 1.24% 22.55 + 6.08° 39.98 + 8.13°
S-20 72.00 £ 4.47" 5.10 + 0.40® 14.19 = 1.07° 14.38 + 2.00°
S-25 54.00 + 5.48° 5.53 + 0.50® 9.82 + 0.82° 6.50 = 1.64%
S-30 54.00 + 19.49° 6.73 + 1.42° 8.29 + 1.59% 5.68 + 2.23%
S-35 14.00 = 16.73° 3.80 + 3.56® 136 + 1.28¢ 0.80 = 0.97°
S-40 - - - -

Note: Values with different letters in column indicate statistical differences treatments at the 5% levels by Tukey’s HSD test.
9GR: Germination rate, YMGT: Mean Germination time, ®GPI: Germination performance index, “Length of radicle: Mean
length of radicle. *Mean Length of root as mean + SD. of data obtained from five independent experiments. Values with

the different letter (a-c) indicate significant difference among seven treatments (P < 0.05)
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