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Effects of Different Substrate Formula on Seed Germination
and Seedling Growth of Papaya
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LIU Youjie', WANG Mingyuan®

(1. Fruit Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China;

2. College of Chemical Engineering, Huagiao University, Xiamen 361021, China)

Abstract: In order to screen the best substrate for papaya seedling, seeds of papaya cv. “Hongfei” were used
as materials to compare the effects of different substrates (Pindstrup sphagnum, vermiculite, peat soil, plant
ash and garden soil) on seed germination and seedling growth of papaya. The results showed that the germina-
tion time of papaya seeds in each formula was significantly shorter than that in the control group (garden soil)
by 6. 67 %-40. 00%. The germination and seedling rate were higher than that in the control group by 2. 88 %-
20. 88 and 2. 43%-19. 09% , respectively. The seedling growth potential in different formulas was higher than
that in the control group, and the stem diameter, plant height and root number were significantly increased.
Comprehensively considering germination and seedling growth, the formula 1 (80% Pindstrup sphagnum
20% vermiculite) and formula 6 (40% Pindstrup sphagnum-+20% plant ash+20% peat soil+20% vermicu-
lite) were the suitable substrate formulas for the papaya seedling cultivation. Planted in formula 1 and 6, the

seeds germination rate of papaya was the highest, the root growth was healthy and the seedling was strong.
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Tab.1 Different substrates formulas

i 77 o/ % i 77 9/ %%
R Ea RxE EAK WAt KA Ea RxE EAK WAt
1 80 20 0 0 0 5 40 20 0 20 20
2 40 20 0 0 40 6 40 20 20 20 0
3 40 20 0 40 0 7 40 20 20 0 20
4 40 20 40 0 0 X HE 41 0 0 0 0 100
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Tab. 2 Effects of different substrates formula on the germination of papaya seeds

)y KBS /d KHHE Y R/ %
2017 4F 2018 4F 2019 4 2017 4F 2018 4f 2019 4F 2017 4F 2018 4F 2019 4F
1 10. 00+ 9.00+ 9.00% 92. 00+ 93. 20+ 92.30=+ 90. 30=£ 91.10+ 91.30=%
1. 00c¢ 2.00c 1. 00c¢ 0. 89a 0.96a 0.53a 1. 26a 0.75a 0.78a
9 13. 00+ 14. 00+ 13.00% 83. 00+ 81. 00+ 82.10% 81.50+ 80. 50+ 81.50+
1.00b 1. 00ab 1. 00ab 1. 00e 0.50d 0. 32e 0.72e 0.50d 0.78e
3 12. 00+ 13. 00+ 13. 00+ 87.00% 87.70+ 87. 40+ 86. 00+ 85. 60+ 86. 30+
‘ 1. 00bc 1. 00ab 1. 00ab 1. 00cd 1. 26b 0. 36¢ 0. 44cd 0. 66¢ 0.87c
1 11. 00+ 12. 00+ 11. 00+ 90. 00+ 89. 00+ 88. 80+ 88. 80+ 87.00% 88. 40+
1. 00bc 1. 00b 2.00bc 1.51ab 0.50b 1.05b 0.46b 0.98b 0.75b
5 12. 00+ 13. 00+ 13. 00+ 86. 00+ 83. 00+ 84. 70+ 84. 50+ 81.50+ 84. 104+
: 1. 00bce 1. 00ab 1. 00ab 0. 46d 0. 44c 0. 20d 0.96d 0.79d 0.53d
6 12. 00+ 12. 00+ 11.00% 92. 00+ 91. 50+ 92. 80+ 91.70% 90. 30+ 91. 00+
1. 73bc 1. 00b 1. 00bc 0. 86a 1. 25a 1.11a 0. 76a 0. 80a 1. 04a
7 12. 00+ 13. 00+ 13. 00+ 88. 00+ 88. 50+ 88. 60+ 87.00+ 87.50+ 80. 10+
1. 00bc 1. 00ab 1. 00ab 2.00bc 0.61b 0. 40bc 1. 00c 0.65b 1. 06f
Xif R 16. 00+ 15. 00+ 14. 70+ 80. 00+ 77.10+ 79. 80+ 78. 80+ 76.50% 78. 20+
2H 1. 00a 1. 00a 1.53a 1. 04f 1.73e 0.92f 1.11f 0. 26e 0. 26g

CRAHCEL BT 1 RNICTs 6 FLAT B (19 A 25 3 L HH W SR BRI R B A0 1) e 28 I 1] 3 RE S L R
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2.2 AEAERBEAMUAER"ERNYERRERNIZ N
AN [R) 2 Jot e 7 % 7 A TR 4l B AR 3R AR A G B2 I, A 3 .
3 ORI FTAC Jy %ok 7 ARG A R A I i

Tab. 3 Effects of different substrates formula on the roots growth of papaya seeds

o g7 FHE/ & AR %5/ 5% IR EL/ 4+
L JJ
2017 4F 2018 4f 2019 4F 2017 4F 2018 4f 2019 4F 2017 4F 2018 4F 2019 4
1 2.70+t 5.00+ 4.00=E 11. 00+ 12.00+ 13.00+ 23.00+ 31. 00+ 28. 00+
1. 15abc 1. 00a 1.00a 1. 00bc 1. 00ab 1. 00abc 1.73b 2.00b 1. 00bce
2 1.00+ 3.00+ 3.00F 9.00=+ 11. 00+ 10. 00+ 20. 00+ 25.00+ 26. 00+
0.00c¢ 1. 00bc 1. 00ab 1. 00cde 1. 00bc 1. 00def 2.00cd 1. 00cd 2.65cd
3 2.00=E 2.00+ 2.00E 9.00=F 11. 00+ 11. 00+ 19.00£ 25.00% 23.00%
1. 00bce 1. 00cd 1.00b 1. 00cde 1. 00bc 1. 00cde 1. 00d 1. 00cd 2.65ef
1 3.30%F 3.00+ 3.00+ 13. 00+ 14. 00+ 14,00+ 27.00+ 34,00+ 29,00+
1.53ab 1. 00bc 1. 00ab 1. 00ab 2.00a 2.00ab 1.00a 1.00a 1. 00b
5 2.00E 2.00+ 2.00=E 8.00=F 9.00=F 9.00+% 18.00£ 24. 00+ 22.00%
1. 00bce 1.00cd 1.00b 1. 00de 1. 00cd 1. 00ef 1. 00d 1. 00d 1. 00f
6 4,00+ 4.00=+ 4,00+ 14. 00+ 14. 00+ 15. 00+ 26. 00+ 34,00+ 33.00+
1.00a 1. 00ab 1.00a 1. 00a 2.00a 1.00a 2.00a 2.65a 1. 00a
7 3.00E 1.70+ 3.00F 10. 00+ 11. 00+ 12. 00+ 22.00+ 27.00% 25.00%
1. 00ab 1. 15cd 1. 00ab 1. 00cd 1. 00bc 1. 00bed 1. 00bce 1. 00c 1. 00de
X 1,00+ 1.00+ 1.70+ 7.00+ 8.00+ 8.00E 15. 00+ 16.004+  14.00+
2H 0. 00c 0.00d 1.15b 1. 00e 1. 00d 1. 00f 1. 00e 1. 00e 1.00g
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Tab. 4 Effects of different substrates formula on the growth potential of papaya seeds
)y ZEM/em B 15/ cm
2017 4¢ 2018 4F 2019 4¢ 2017 4¢ 2018 4F 2019 4¢
1 0.82=+0.03ab 0.87+0.03a 0.88+0.02a 9. 00740. 20abc 10.0040. 62a 10.5040. 50b
2 0.76=£0.03c 0.78=+0.05b 0.9240.02a 8.00£0. 46d 8.50+0.46b 8.80+0. 44cd
3 0.90%40.02a 0.9140.03b 0.92740.02a 8.50F0. 26cd 8.80+£0. 26b 9.00=£0. 30c
4 0.83=0.03ab 0.87+0.02a 0.884+0.01a 9.20-+0. 20ab 9.80+0. 20a 10.13£0. 40b
5 0.8440.02ab 0.86740.02a 0.8840.02a 8.70£0. 10c 9.00=£0.50b 9.20=£0. 20c
6 0.87%40.01a 0.89%40.02a 0.9140.02a 9.50=£0. 20a 10. 2040. 20a 11.4340. 29a
7 0.7840. 03bc 0.80%0.03b 0.7940. 04b 9.33+0.67a 9.9040. 66a 10.30+0.72b
XM 0.66+0.02d 0.6740.04c 0.7040. 04c 7.00£0. 20e 7.50£0. 50¢ 8.2040. 26d
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