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Effect of compost extracts on growth and nutrition absorption of
tomato and cucumber seedlings
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Abstract; [Objective] In order to provide theoretical basis for utilization of compost extracts,the effect

of different compost extracts on growth and nutrition absorbing of tomato and cucumber seedlings were an-
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alyzed. [Method) The extracts obtained from cattle manure, pig manure, chicken manure and mushroom
composts were extracted in water for 72 hours. Then,the total N (TN) of compost extracts was diluted to
the concentration in 1/2 Japanese garden general formula. Four treatments were set; T1,3/4 cattle manure
compost extract (TN 122. 25 mg/L);T2, 3/4 mushroom residue+ chicken manure compost extracts (TN
135.90 mg/L.);T3,3/4 mushroom residue+ cattle manure compost extracts( TN 125. 78 mg/L);and T4,
1/3 pig manure compost extracts(TN 117. 75 mg/L). The physicochemical properties of compost extracts
were measured, and the effects of different compost extracts on growth and nutrition absorbing of tomato
and cucumber seedlings were estimated. [Result] The compost extracts were weak alkaline,and pH values
were significantly higher than control. There were significant differences in EC, contents of TN, TP, TK,
Cu,Zn,Fe,and Mn among treatments. Both seedling heights and stem diameters of tomato and cucumber
seedlings were significantly increased under T4 treatment. Seedling index and dry weight of shoots and
roots reached maximum under T4, but there was no significant difference between T4 and CK. Chl a,Chl b,
Pn,Gs and Tr were markedly enhanced under T4 in tomato compared to CK,while the increases were not
significant in cucumber. The N contents of root,stem,leaf and whole plant of tomato and cucumber reached
the highest under T4. The highest values of P content in root, stem,and leaf were observed under T4 in to-
mato and cucumber. Highest P content of whole plant was observed under T4 in tomato,while under CK in
cucumber. The distribution rates of K in different organs of tomato and cucumber seedlings had no signifi-
cant differences. [Conclusion]) Irrigation with 1/3 pig manure compost extracts obtained optimal morpho-
logical characteristics and photosynthetic characteristics of tomato and cucumber seedlings and significantly
increased the contents of N and P of seedlings.
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Table 1 Physical and chemical properties of composts
HE HE 143 u EC/ 2R/ (mg e+ g™ AW/ (mg-g™ ) 28 /(mg- g™ ")

Compost component p (mSecem 1) TN TP TK
4 2% Cattle manure 8.28 a 8.77 a 17.49 ab 3.80d 14.32 b
T v+ A 2 -
Mushroom residue+ chicken manure §.17b 49t e 25. 1 a 12.90°c 16.86 a
A4 ) ; )
Mushroom residue+cattle manure 8.34a 5. 15 ¢ 23.78 a 1418 b 17.43 a
¥ %% Pig manure 7.11 ¢ 6.63 b 12.13 b 51.12 a 5.56 ¢

TE < 7 5B 5 s A R /NG 5 B R 22 53 3% (P<C0. 05) . R I,

Note: Different lowercase letters in same line mean significant dif
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Frerp B AL 1R ARG L BUR R S B BA g 4
(BERRASBEAKRBE N 1 2), W Fihgse
JR& T 1F o T Gy Mk JIES 95 42 8 1 E R Ah B, B R 3 d
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Table 2 Physical and chemical properties of compost extracts
. 2R/ W/ 28/ B/ &/ BE/ i/
Ab B EC/ _ _ _ _ _ _ _
Treatments pH (mS - em—1) (mg+* L™ (mg+LY (mg+L "D (mgeL!Y (mg+L" (mge+L!" (mg+L D
’ om TN TP TK Fe Mn Zn Cu
T1 8.08 a 3.60 b 122.25 ¢ 21.06 a 893.84 a 0.84 ¢ 0.04 d 0.04 d 0.03 b
T2 8.03 a 3.46 ¢ 125.78 b 21.44 a 743.63 ¢ 3.30 a 0.30 a 0.03 e 0.01 ¢
T3 8.18 a 4.25 a 135.90 a 17.37 b 773.59 b 2.87b 0.17 b 0.10 a 0.20 a
T4 7.39 b 1.61 e 117.75 e 15.65 ¢ 121.59 d 0.05 d 0.10 ¢ 0.09 b 0.03 b
CK 6.69 ¢ 1.69d 121.00d 20.64 a 156.00 e 2.88 b 0.05 d 0.05 ¢ 0.02 be
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PR ECH&E K, N 4. 25 mS/em, T4 4bF [ EC
H /N, 1.61 mS/em, T3 4b P Y4 5 5 He i

s T4 A PR 42 U B e (k. T2 Ab B A 4
Wi e A CKUT AR PR 2 H =35 Z (] 22
FAWE . BR T T4 g B H A HE N R 4R WAL B A
SRR AR W 2 T CKL T2 A3 Bk 4 i
SRR e . T3 AR PR LT T3 Ab BRAG & L 4 B &



124 P A A MR K AR

5 45 &

W B e, T4 Ab PR 2

2.2 HWRREAMER ELAMEEKNEZMW
2.2.1 A A TR R SR 20N A AR K R
55 (10 T B G AR E — 22 FE P L AR OS2 AR A fat:
FREE . MR 3 AT LU o S [ M I 352 12 V0 Ak 20 14 2%
R R 22 S 2, o T4 A B Y 7 5 R BR
K, A CK W 1026 4% T3 &b B0 #K & d5e /s A&
CK (9 50% , AbHE T4 W25l K. CK Rz, HA4x
AL TR FOR 2 T4 A B JTCR R AR L 25
Rk .CK Rz .2 T4 fbH 5 CK 23 A8 %, H
TAHEYIEE ST HAAE,

R 00 S5 2 R 08 47 A R 2B KR 0 AN AR EEAR
GH9R 55, AR EL S B TR ) M b b R A O
PE L OH: 8 BOZ PP R T A RUE bR . = R AT
PLRAERR T M . R 3 W LA, F il 5 5 R
Pl T4 5 CHE T 4R RO AR TR S A — B, R R
A M R A M T T RCH: T R A DL
T4 b ¥R, ke CKLH B Z R ER AR E,
AN [R] Ak 31 7 A5t R EICRR B0 AR i LY 25 SO B
H AP AR AR RS L B R B MKR R T2>T1>
CK>T4 > T3, & N AR 5t b i K 2 /MK IR R
T4>T2>T1>T3>CK,

x3 ARAHEREREANEN ENHERSERNZME

Table 3 Effects of different compost extracts on morphologic indexes of tomato and cucumber seedlings

TR, BRE5 /cm 25 /mm o TR E /g MR TR/ g o L 4 R
g 2 A b 3 . ~ . . ~ .
) Seedling Stem Dry weight Dry weight Root/shoot Seedling
Seedling Treatment . . . .
height diameter of shoots of roots ratio index
T1 12.71 ¢ 3.54 be 0. 313 bc 0.055 b 0.191 a 0.168 b
T2 9.91d 3.05 cd 0. 254 be 0. 049 be 0.216 a 0.152 b
.
il T3 8.45 d 2.79 d 0.200 ¢ 0.034 ¢ 0.126 a 0.117 ¢
Tomato
T4 21.40 a 4.28 a 0.645 a 0.098 a 0.147 a 0.260 a
CK 17.00 b 3.70 b 0. 398 ab 0.095 a 0.158 a 0.228 a
T1 11.25 b 4,84 be 0. 240 ¢ 0.064 ab 0.179 a 0.213 b
T2 9.36 be 3.85 b 0.160 cd 0. 045 ab 0.189 a 0.141 ¢
- R T3 6.24 ¢ 4.03 b 0.085d 0.014 ¢ 0.177 a 0.080 ¢
Cucumber
T4 19.75 a 5.96 a 0.449 a 0.103 a 0.191 a 0.293 a
CK 17.00 a 5.78 a 0.438 b 0.083 ab 0.171 a 0.276 a
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Table 4 Effects of different compost extracts on photosynthetic characteristics in leaves of tomato and cucumber seedlings

TS A R =3 . AT
s st gy CRERS T TULERS g o, ey IR
i 2 ab 3 ) . (pmol + (mmol + ! (mmol *
ST o (g kg™ (g kg™ H) P P (pmol « mol™1) P
Seedling type Treatment Chl oyl Chl ol | m-?es 1) m % s 1) Ci m s 1)
“hlorophyl a “hlorophyl b Pn Gs ) Tr
T1 1.09 b 0.46 ¢ 18.04 ¢ 0.29d 218. 29 be 7.11 b
T2 1.09 b 0.47 ¢ 17.34 d 0.28 d 253.57 a 6.59 ¢
-
i T3 1.38 ab 0.64 b 18.75 ¢ 0.31 bed 243.03 ab 7.61 b
Tomato
T4 1.69 a 0.79 a 23.51 a 0.63 a 206.07 ¢ 8. 06 ab
CK 1.58 a 0.72 ab 21.58 b 0.58 ab 212.08 ¢ 8.53 a
T1 0.82 cd 0.44 a 17.74 ¢ 0.43 a 220.88 b 8.29 b
T2 0.72 d 0.39 a 16.02 d 0.31 ¢ 235.69 a 7.02 b
< HR T3 0.94 ¢ 0.57 a 17.45 ¢ 0.29 ¢ 217.10 b 6.81 b
Cucumber
T4 1.57 a 0.67 a 21.88 a 0.49 a 178.88 ¢ 9.02 a
CK 1.03 b 0.66 a 20.65 b 0.48 a 180.04 ¢ 9.10 a
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Table 5 Effects of different compost extracts on nitrogen accumulation and distribution of tomato and cucumber seedlings
it 2 AR/ (mgs B D BAEGR/ R ELE/ %
e Qb ¥ Nitrogen contents in different organs (mg -+ BE~1) Nitrogen ratio in different organs
Seedling ~ : ™
type Treatment pic! S - Nitrogen content R = I
Root Stem Leave of seedling Root Stem Leave
T1 0.74 ¢ 1.07 b 5.37b 7.18 b 10. 31 a 14.90 a 74.79 a
T2 0.53 ¢ 1.18 b 3.21b 4,92 b 10.77 a 23.98 a 65.25 a
il T3 0.50 ¢ 0.89 b 2.65 b 4.04 b 12.38 a 22.03 a 65.59 a
Tomato
T4 2.75 a 7.18 a 12.94 a 22.87 a 12.02 a 31.39 a 56.59 a
CK 2.16 b 3.29 ab 8.10 ab 13.55 ab 15.94 a 24.28 a 59.78 a
T1 1.35b 1. 64 be 2.14 b 5.13 be 26.32 ab 31.97 ab 41.71 ab
T2 0.85 b 0.70 ¢ 1.13 b 2.68 ¢ 31.72 ab 26.12 b 42.16 ab
< 5L T3 0.22 b 0.46 ¢ 0.49 b 1.17 ¢ 18.80 b 39.32 a 41. 88 ab
Cucumber
T4 2.93 a 4.56 a 8.91 a 16.40 a 17.87 b 27.80 b 54.33 a
CK 2.73 a 2.50 b 2.45 b 7.68 b 35.55 a 32.55 ab 31.90 b

2.2.4 stk R4 s E K6 LA,
A T S S 952 4 980 Ak LR R AS T % 1 198 5 A 23 TG
AR Al B IR AN [R] 2 B 00 i 5 e A3 e R
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PR 25 o rp gl A e R B e . 0] Dy CK
By 1.46,1.69.1.85.1. 75 fF; Fh G M Bk & 2 M 5 R 12

TR el T e JRE ) 49 o £ AR A i s AN R HR 4R
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5o M T RUIRR A I 7+ CK A BHUE WA 357 H de p » HER
O T4 AR, —F Z M2 R AR E S T HARA
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Table 6 Effects of different compost extracts on phosphorus accumulation and distribution of tomato and cucumber seedlings
s B e fik/(mg « Bk D) RENC A v BN/ %
i 2 1 b3 Phosphorus contents in different organs (mg « H~D Phosphorus ratio in different organs
Seedling Treatment Phosphorus
type reatmen Uil ) it content R E I
Root Stem Leave of seedling Root Stem Leave
T1 0.08 ¢ 0.10 b 0.51 be 0.69 a 11.59 a 14.49 b 73.92 a
T2 0.08 ¢ 0.24 ab 0.25 ¢ 0.57 a 14.04 a 42.11 a 43.85 b
. e
& i T3 0.07 ¢ 0.11 b 0.23 ¢ 0.41 b 17.07 a 26.83 ab 56.10 ab
Tomato
T4 0.19 a 0.49 a 0.98 a 1.66 a 11.45 a 29.52 ab 59.03 ab
CK 0.13 b 0.29 ab 0.53 b 0.95 a 13.68 a 30.53 a 55.79 b
T1 0.12 a 0.11 ¢ 0.25 b 0.48 b 25.00 a 22.92 ¢ 55.79 b
T2 0.07 a 0.10 ¢ 0.17 b 0.34 b 20.59 ab 29.41b 52.08 a
< HR T3 0.02 a 0.08 ¢ 0.11 b 0.21b 9.52 ¢ 38.10 a 52.38 a
Cucumber
T4 0.14 a 0.40 a 0.50 a 1.04 a 13. 46 be 38.46 a 48.08 a
CK 0.15 a 0.31b 0.73 a 1.19 a 12.61 be 26.05 ¢ 61.34 a
2.2.5 AMEHAAEFRERPSER NKTATLFEH, PRAR 25 R B R O R, T3 A HUR AR T 4b

Zat B TCRR v A [ 2 F 81 A B R o3 S R O i >
SRR AR A BN SRR A5 A B A OO R
SyBCARERTC 3 22 S o X TR b A R T i
R PR VRRE 08 £ v R bR B A B0 S B b T 4b

A~ EL B2 e

PRAH AR EVEP & i, LR T4 T2 b3, = F 4
Bk CK & 55.77%.9.21% ,1. 74 %, X F & )R Fh
B T ARSAR (25 e rh 8 50 32 & B A bk 5L
JUE R EE KR CK,
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Table 7 Effects of different compost extracts on potassium accumulation and distribution of tomato and cucumber seedlings
s B/ (mg « BRTD S A/ AR/ %
il iy 8 Y . oo . AR
Seedli Kb 7 Potassium contents in different organs (mg -+ # 1 Potassium ratio in different organs
ete Lng Treatment AR 2 I Potassium content IR 2 I
P Root Stem Leave of seedling Root Stem Leave
T1 1.90 a 10. 60 a 11.65 a 24.16 a 7.86 a 43.87 a 48.27 a
T2 1.89 a 7.46 ab 6.43 b 15.78 ab 11.98 a 47.28 a 40.74 a
-
i T3 1.15 b 5.17 b 6.26 b 12.58 b 9.14 a 41.10 a 49.76 a
Tomato
T4 1.15b 8.49 ab 7.30 ab 16. 94 ab 6.79 a 50.12 a 43.09 a
CK 1.21b 7.42 ab 6.88 ab 15.51 ab 7.80 a 47.84 a 44.36 a
T1 3.26 a 5.93 a 8.51 a 17.70 a 18. 41 abc 33.52 b 48.07 a
A T2 1.97 ab 3.16 ¢ 4.60 b 9.73 ¢ 20. 28 ab 32.40 b 47.32 a
< R T3 0.49 ¢ 1.86 d 1.86 ¢ 4.21 d 11.72 ¢ 44.06 a 44.22 a
Cucumber
T4 2.32 ab 2.34 ¢ 4.42 a 9.09 ¢ 25.84 a 25.73 b 48.43 a
CK 2.21 ab 4.52 b 6.84 a 13.58 b 16.43 be 33.45 b 50.12 a
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