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Effect of Adding Rice Husk Ash to the Cultivation Substrate
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Abstract: In order to reduce the use of non-renewable resources of peat and the production cost of soilless
culture substrates, with the melon variety “Yangjiaomi” as the test material, we mixed the rice husk ash
and the commercial finished cultivation substrate according to different volumes[1 : 5(T,), 2+ 4(T,), 3 :
3(T,), 4:2(T,) and 5 : 1(T,)], and with the commercial finished cultivation substrate without added
husked ash as CK, to study the physical and chemical properties of different substrates and their effects on

melon growth, leaf chlorophyll content, photosynthetic gas exchange parameters and fruit quality. The re-
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sult shows: (1) adding a certain amount of rice husk ash to the commercial finished cultivation substrate
can significantly improve the aeration of the substrate, increase the pH and EC (electrical conductivity) of
the mixed substrate and observably inhibited the number of microorganisms in the substrate. (2) Com-
pared with CK, the right amount of rice husk ash mixed matrix can significantly promote the growth of
melon plants. Among them, under T, treatment, the plant height of the melon plant, root vitality and
root shoot ratio significantly increased by 14.69% ., 19. 73%, and 23. 08%, respectively. (3) Under T,
treatment, the chlorophyll content, net photosynthetic rate, stomatal conductance and transpiration rate
of melon leaves increased significantly. (4) The transverse diameter, longitudinal diameter, single fruit
weight and yield per plant significantly increased compared with the control, the weight of single fruit of
melon increased by 20. 3%, and the contents of fruit soluble sugar, soluble solids, soluble protein, su-
crose, glucose, etc. increased significantly, sucrose synthase and sucrose phosphate synthase activities had
been significantly improved. The study found that mixing proper amount of rice husk ash can effectively
improve the physical and chemical properties of cultivation matrix, observably increase the photosynthesis
ability of melon leaves, and improve the quality of melon fruit. The mixture matrix formula with a volume

ratio of 2 * 4 between rice husk ash and commercial finished cultivation substrate was the most suitable

one, can replace the traditional substrate for melon cultivation.
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Table 1 Physical and chemical properties of the substrates with different rice husk ash ratios before and after cultivation

75 . - ; o i )
B AR Bulk d%lsi:y i Wi?c?{gtl%ﬁing “Ttg{; ARt PEa BC e
< /(gecm ) pore/ % pore/ % porosity/ % ! value /(mSe+cm 1)
CK 0.21+0.01bc 18. 48+5. 86e 42.53£7.17a 64.01£2.19a 0.43+£0. 24e 6.7340.06d 0.54%+0.01d
T, 0.26+0.03a 25.36+0.55d 39.19+1. 34ab 64.55+0. 88a 0.65+0.09d 6.7740.06d 0.89+0.07c
B HT T, 0.274+0.01a 29.79+ 3.75¢ 35.79+1.02b 65.58+1. 30a 0.83+0. 24d 7.1040. 10c 0.99+0.02bc
Cu]ljl?f'ziieon T, 0.24+0.07ab 34.58+4.34b 29.32+1.23¢ 64.90+1. 81a 1.1840. 45¢ 7.1340. 12bc 1.11£0.02b
T, 0.234+0.01b 38.17+1.23a 23.98+1.16d 61.15+1. 94be 1.5940. 23b 7.2740.06b 1.24+0.02a
T, 0.23+0.02b 43.23+6.68a 19. 7344, 45d 62.96+2.01b 2.19+0. 30a 7.5740.12a 1.3040. 06a
CK 0.17+£0. 03ab 17.71+1.17e 44.73%+1.40a 62.44+1.12b 0.40+£0. 04e 6.2740.06d 0.43£0.02e
T, 0.18=+0. 04ab 23.28+0. 30d 41.36+2.02a 64.64+2.32a 0.56+0.02d 6.4040. 10d 0.70+0.07d
WG T, 0.2040.01a 27.56+1.20d 37.13+1.30b 64.69+0.11a 0.7440. 04c 6.63+0.15¢ 0.82+0.02c
culﬁf}:lrion T, 0.16+0.01b 30.25+1.60c 32.99+1.08¢ 62.25+0.73b 0.9240. 04c 6.9340.08b 0.95+0.05be
T, 0.154+0.02b 33.52+0.37b 26.79+1.51d 60.31+1.45¢ 1.2540.02b 7.0740.06b 1.07£0.03b
T, 0.15£0.01b 38.24+0.97a 22.80+1.18e 60.03+0. 21c 1.6840.03a 7.2340.05a 1.1840. 05a

T CK Ry T8 it A B B BT T, VT STy Ty Ty 43500 28 MK 55 11T A5 Bt A 5 BE T4 I 1 2 5.2 4.3+ 3.4+ 2.5+ 1 MR BR LU IR I i A 2 45 8 5 3 T )
— B R [RGB R AL BN 7E 0. 05 /K F22 57 1.3 (P<C0. 05) 5 F Il

Note: CK is the commercial finished cultivation substrate, T, T,, T;, T, and T; are the composite cultivation matrix mixed with rice husk ash and com-
mercial {inished cultivation substrate according to the volume ratioof 15, 234, 3: 3,4 : 2 and 5 : 1 respectively;Different letters indicate significant differ-

ence between treatments at 0. 05 level (P<20.05). The same as follows
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Table 2 The number of microorganisms in substrates with different rice husk ash ratio after cultivation

e 2 T ek e L WY B
Treat : ) Bacteria amount Actinomyces amount Fungi amount Total amount of microorganism
reatmen / (X10'CFU -+ g ) / (X10' CFU« g 1) / (X10'CFU -+ g ) / (X10" CFU+ g

CK 6.55+0.05a 3.20%£0. 10a 2.25740. 06a 12.20+0. 22a

T, 4. 6540.10b 2.65+0.15b 1.50+0.05b 8.80+0.20b

T, 4.20%£0. 25¢ 2.40+0. 20bc 1.2540.05b 7.857+0. 45bc
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Table 3 The morphological indexes of melon plants under substrates with different rice husk ash ratios
b3 i E-yil it £ K R Li%yS iy Wikt
T Plant height Stem diameter Leaf area Root length Root volume Fresh weight Dry weight
reatment 2 3
/em /mm /em /cm /em per plant/g per plant/g
CK 146.95+2.58¢ 9.1740. 29¢ 218.14410. 75cd 100. 73+7. 35¢ 10.4340. 40c 351. 82+20. 34c 30.28+1.87¢
T, 162.27+3.75b 9.4740. 28ab 266.58+12.17a 101. 00+6. 44bc 11.1840.61b 402.43420. 10a 35.384+2.01b
T, 168.53+5. 65a 9.65+0.43a 254, 63+11.02ab 125.43+6.54a 11.8040. 40ab 388.20+21.54b 37.424+2.00a
T, 157.43+6.12¢ 9.4040. 33b 243.33+10.79b 112.57+5.52ab 12.0040. 46a 373.12425.20b 34.37+2.54b
T, 148.29+4. 03¢ 9.3040.17¢c 229.38+10. 33c 105.80+8.59b 10.56+0. 35bc 361.95+27. 63bc 31.31+2. 16¢
T, 141.08=+4. 15d 8.9740.17c 207.46+10.19d 93.10+7. 26¢ 10.1040. 32d 349. 68430, 12d 27.234+2.31d
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Table 4 The fruit quality of melon grew in substrates with different rice husk ash ratios
[(mg - g D /(mg+g D) /(mg =g D) /(mgeg ) /(mgeg D /(mg+g ) /(mg+g D
CK 6.08740. 14bc 95.6340. 75¢ 7.38+0.11b 4,20740. 16bc 14.3840. 35b 6.2140.25¢ 1.14+0.05a
T, 6.3840.13b 114.50+0.76b 7.88+0.13a 3.79740. l4c 15.4740. 42a 6.7940.33b 1.12+0.05a
T, 6.8440.12a 121.414+0.42a 7.7540.12a 3.3740.15d 15.0140. 37a 7.8140. 30a 1.0840. 08a
T, 6.6540.21b 109.07+0.13b 7.64+0.12a 4.1440. 23bc 14.7640. 35ab 6.5240.17b 1.1340.05a
T, 6.2440.18bc 99.7540. 44bc 7.45+0. 10ab 4.4140. 14b 14.4340.29b 6.3340. 21bc 1.14+0. 06a
T 5.7340. 20c 87.54+0. 25d 7.24+0.11b 5.0740.33a 14.1740. 34c 6.0640. 20c 1.13+0.03a
o B,
;E?%“ 3:2: 2,7 HEEREZEBRELENHARIESH=E
RN Hi% 1A
= Y, fh % 5 LA B2 L B R e 2 R L 1
TR T TSR S R 4 L A L o SR D B b 7 b
N 2.o\f I T S B AR b S IR ITE T, AT kB &
=~ KA L B3 51 He CK R 35 48 5 20. 06 %20, 60%
%j 2 23,33 %A 15. 56 %4 ; i it I 10 510 46 407 45 b B 4L
ggg B &L, SXMAHLL, T, T, &3~ R
2 = o 25 R L R 2 5 OR B A% 4 A T R TR i B0
HREZER., RNAAH TR A RES —E
) FaSk T, — T, Ab BIP RE 42 O\ 48 | o L 5 I BA R 72
# 230 B R [ PR R T, b B A R [ A 8 G, L T,
%E E ?: — T, AP R IGIE Z2 38 B 8 K F- . mT UL AR 5 L R
1‘;22 12} WS R IR KA R TR A TR R R
& < (6, o K D % B 5 RN BRL R AL B Y L OR DL T, A

ck T, T, T T, T
4k P Treatment
AN]R8 o i L 36 I3 T TG 52 v sk 7k
AL A AR G Bl T 1 1 AR b

Fig. 4 The activities of key enzymes of carbohydrate

& 4

metabolism in melon fruits under substrates with different

rice husk ash ratios
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IR ORGSR A R AR R R B s R
AR AR S BT EC (B T M DR W) & S
Tt AL B BE LR o 2 B i 5 B EC (AR ALER
JE P 5 R R IE AR OG s R i R AR R 5 B R EC
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Table 5 The fruit characteristics and yield of melon under substrates with different rice husk ash ratios
b 3 o R B 45 8 CORRE bR R
Treatment ransver/sce;n iameter Longlludl/r::ll diameter Fruit shape index Single f;in weight Yield /plfr plant
g g
CK 6.28+0. 24c 21.0740. 75¢ 3.36+0. 16a 0.60=+0.07bc 1.8540. 39b
1 7.48+0.12a 23.1040.76b 3.31+0. 04a 0.69+0. 10a 1.9840. 44ab
2 7.5440.17a 25.4140.42a 3.37+0.05a 0.74-£0.08a 2.08+0. 40a
T, 6.75+0.20b 22.4740.13b 3.33+0.23a 0.66+0.14b 2.00+0. 32a
) 6.44+0. 18c 21.3840. 44bc 3.324+0. 14a 0.63=+0. 12bc 1.8040. 46b
5 6.15+0. 22¢ 20.6640. 25d 3.36+0.33a 0.57=+0.08c 1.7740.51b
Fo MRERERKERSERFEERNBEXESHR
Table 6 Correlation analysis between growth indexes of melon and physicochemical properties of substrate
b7 I/?E AL pH EC émrﬂ%‘ﬂ(i MC?)%[%%(% ﬁﬁgéﬁ(%
Index Jul}{ Totz}l pH value EC value Bacteria Actinomycetes Fungi
density porosity amount amount amount
¥k & Plant height 0. 56 0.61 0.52 —0.23 —0.12 —0.38 —0.23
ZE Ml Stem diameter 0.84" 0. 37 0.25 0. 45 0.45 —0.19 0.30
T AR Leaf area —0.63 0.70 —0.76 0.45 0.51 —0.15 0.29
Bk T & Dry weight per plant —0.29 0.47 —0.78" 0.93"" 0.47 —0.18 —0.27
HRAAF Root volume 0.76 0.45 0. 50 0.75 0. 24 —0.25 0.11
4% % & & Total chlorophyll 0.63 0.51 0. 49 0. 84 —0.85 —0.61 —0.79"
FEHE & it Sucrose content 0.33 0.78" —0.11 0.52 0.22 0. 46 0.55
A BB S i Total soluble sugar content 0.59 0.43 —0.25 0.80" 0.62 0.53 0. 60
] %M 7R 1% & Soluble proteins content 0.51 0.42 —0.37 0.67 0. 64 0.22 0.42
7 % B & it Glucose content 0.48 0.81" —0.33 0.79" 0. 34 0. 40 0. 46
] M E ¥ & & Soluble solid content 0.61 0.82" 0.11 0.77 0.52 0. 39 0. 45
AL Single fruit weight 0.37 0.54 —0.20 0.84" 0.33 0.41 0.28
k=it Yield per plant 0.25 0.31 —0.34 0. 66 0.21 0.14 0.31

ook Ml xS0 F R AN E 8 BRIB]AE 0. 05 F1 0. 01 7K 8 25 4H & I b 35 40 56

Note: * and * * indicate significant correlation and extremely significant correlation at 0. 05 and 0. 01 levels, respectively
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GRS G 8 R ID = 35 R KA ey e e
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