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Abstract:  Agricultural and forestry wastes were used as the main raw materials for composting, and two ventilation rates

of normal [10.0 L/(m® + min)] and low [ 2.5

RS B 87 . 2022-02-25 L/(m’ - min) ] were set for a five — month composting

HESTE 5 [ RRE R4 I7 H (420771100) ; BT T S F % experiment. After composting for four months and five
g BT (NY2020007) s 1T 354 4 BHE: B 3 months, the compost products were mixed with soil at differ-

BIFFHAI5 H [ CX(19)2003 ] ent ratios separately to prepare seedling substrate for cucum-
VEERA I EE (1998-) , 3 TG I, BB gs A Rl ber seedling experiment. The results showed that, the maxi-
WRE SR FEALF IS, (E-mail) 1056685844@ qq. mum temperature and high temperature duration of normal
com ventilation compost was higher than that of low ventilation

BIEE . E =, (E-mail) yun.cao@ jaas.ac.cn compost, and the degradation degree of organic matter was
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relatively higher in normal ventilation compost. After fermentation for five months, contents of ammonium nitrogen, nitrate nitro-

gen and total potassium in the products of low ventilation compost were 68.7%, 8.2% and 38.3% higher than those in normal

ventilation compost, and contents of total nitrogen and total phosphorus in the products of low ventilation compost were 6. 7% and

15. 6% lower than those in normal ventilation compost. pH value, electric conductivity (EC) , total nutrient content and available

nutrient content of the substrate made of compost product and vegetable soil were lower than those made of pure compost product,

but the volumetric weight increased. Results of principal component analysis showed that, the higher the compost product propor-

tion in the compound substrate, the better the comprehensive performance of the matrix was. The compound substrate composed

of compost products fermented for five months was better than that of compost products fermented for four months. The cucumber

seedling growth showed the best trend by using the substrate composed of aerobic fermentation products and vegetable soil, with

the volume ratio of 3 : 1, and the ratio of two components can be used as the recommended formula for cucumber plug seedling

nursery. The compost products prepared by low ventilation compost can get the same effect on seedling growth as the compost

products prepared by normal ventilation compost and commercial seedling substrates.
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Table 1 Different substrate matrix formula treatments
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Fig.1 Change of temperature during composting process of ag-

ricultural and forestry wastes
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Table 2 Partial maturity indices of compost products
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Table 3 Physical and chemical properties of different formulas of cultivation substrate for cucumber

. e BT R o mR W s uen gy DR SCBME - Snidk
g BECABUE SR L g IR on am AR AR A AR oam o Meoo Fe
(g/em’) (%) (pS/cm) (%) T (k) (myke) (ke) (/ke) (m/kg) (%) (mg/kg), L FHE
(g/'kg) (mg/kg) (mg/kg) (mg/kg)
I-CK1 0.28¢e 65.6a 1783 7.6¢ 3022b  4.79¢  13.40c  70.0b 0.95a 9.42a 878a 1.69b 7 623¢ 702.50ab 168.80a 0.97b
I-CK2 0.81a 37.0f 60j 6.6g 3.15¢  0.70 0.10h  30.0b 0.07b 1.031 100f 3.02a 4301 216.50d  60.30c¢ 0.35d
I-T1 0.22f 65.5a 1 153¢ 85a 5230a 16.65b 20.13a  10.0c¢ 0.04bed  8.65b 750b 1.12cd 9 223a 808.70a 189.40a 1.23a
-T2 046d  61.0b 690d  7.6c 10.17d  2.5%h 6.41d  20.0c 0.04bed  5.06d 231d 1.01d 2 000e 319.80d 65.50¢ 0.50cd
T3 0.59¢ 54.6¢ 406f 7.3e 7.16e  1.81f 299  10.0c 0.02d 2.27f 203de 0.94d 1267f 249.30d 49.90c 0.44cd
I-T4 0.74b  48.1e 234i 7.2f 344g  0.88h 1.64g  10.0c 0.03cd 1.94g 125¢f  0.96d 563h 223.20d  46.20c 0.38d
1-T5 0.22f 66.5a 1315b 84a 52.18a 16.8l1a 17.93b 190.0a 0.06bc  5.95¢ 746b 1.68b 8 217b 532.60bc 119.40b 1.03b
I-T6 0.41d 63.0b 65le 7.8b 17.55¢  4.23d 445¢  10.0c 0.02d 2.83e 325¢ 1.43bec 3 393d 380.10cd 80.30bc  0.57¢
I-T7 0.59¢ 56.4¢ 368g  7.5¢ 5.11f 1.40g 2.58f  10.0c 0.02d  2.29f 146ef  1.26ed 1 120g 231.80d  51.80¢ 0.36d
I-T8 0.74b  50.6d 336h  7.5d 3.66g  0.78i 1.25¢  10.0c 0.02d 1.57h 112f 1.40bc 510h 207.10d  45.50c 0.36d
[-CK1 0.28¢ 65.6a 1783 7.6f 3022¢  4.79¢ 1340c 66.0a 095a  9.42b 878b 1.69cd 7 623¢c 702.52b 168.80b 0.97a
[-CK2 0.81a  37.0f 60i 6.6g 3.15h  0.70j 0.10i 17.0d  0.07h 1.03f 100f 3.02a 4031 216.58d  60.30c 0.35¢
[-T1 0.26e 66.1a 1107c 86a 4727b 720b 2523a 32.0c 049¢ 1231a 1 138a 1.33e 8 073b 751.13b 173.79a 0.95a
-T2 044d  59.6b 351e 7.8d 1594e  2.08e 8.50d 6.3f 0.15¢f 6.28cd 477c 2.05b 3873d 311.16c 72.92¢ 0.38¢
[-T3 0.62c 48.2cd 251f 7.6e 593 1.26f 4.52f 7.2 0.11g 6.27¢cd  297d 1.83bc 1677g 273.02¢  67.64c 0.34c
1I-T4 0.76b  37.2f 131h  7.6f 397h 1.08h 2.8%h 5.6f 0.32d  4.46e 185ef  1.82bc 900h 291.17¢  66.52¢ 0.41bc
1-T5 0.23f 672a 1239 84b 51.43a 10.04a 23.54b 54.0b 0.53b 10.39b 1 077a 1.84be¢ 8 573a 851.60a 168.05b 0.88a
1I-T6 044d  60.5b 580d  8.0c 17.78d  2.78d 9.20d 14.0d 0.17e 7.28¢ 524¢ 1.68cd 3 573e 353.06c  70.98¢ 0.45b
117 0.61c 46.2d 257 7.7e 8.36f 1.14gh  5.56e 5.4f 0.13f 5.90d 301d 1.59cd 1 897f 331.42¢ 73.8lc¢ 0.50b
1I-T8 0.76b  45.0e 177g  7.6f 5.41g  0.871 3.72g  10.0e 0.31d 1.57h 200e 1.47de 923h 244.47c  61.17¢ 0.41bc

AP R ML 1, T AR 53oR 50 14 58 2 ek ek, 1R —3R A, AR BERIAR A A RN TR R 22 53 B3 (P<0.05) .
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T3 I-T8 b3 AR, IR T HAD AL, 56 2 itk
1I-T6 Ab¥if e, B3 T RRI-TL -T2 Zh R4 HAth
SEFE T4 ASERAR, 3 T A A B b 2, ot
FEECE 1 bR PL-TS AbH i 2 T H AL AL B T-T8 Ab
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Table 4 Effects of different substrate formulations on growth indices of cucumber seedlings

b R IS vy 22 M BTPE S PR TR R e
(%) (g,1%k) (em) (em) (g) (g) (g) (G1H)

I -CK1 88.89¢ 1.85ab 2.79a 7.62d 0.144b 0.117b 0.027¢ 0.014 Ob 0.086d
I-cKk2 83.33d 1.52¢d 2.07e 7.34d 0.144b 0.115b 0.029¢ 0.014 Ob 0.077e
I-T1 100.00a 1.97a 2.82a 9.91be 0.195a 0.158a 0.037b 0.019 Oa 0.100¢
I-12 88.89¢ 1.75abe 2.48bed 11.02b 0.154b 0.120b 0.034b 0.015 Ob 0.07%e
I-13 86.11cd 1.66bcd 2.70ab 12.65a 0.123¢ 0.098¢ 0.025d 0.012 Oc 0.058g
I-T4 88.89¢ 1.84ab 2.87a 10.40bc 0.162b 0.117b 0.045a 0.016 Ob 0.110b
I-T5 94.44b 1.62bcd 2.39¢d 7.89d 0.203a 0.156a 0.047a 0.020 Oa 0.120a
I-T6 86.11cd 1.65bed 2.60abe 11.31ab 0.141b 0.116b 0.025d 0.014 0Ob 0.063f
I-17 91.67bc 1.49¢d 2.76ab 9.35¢ 0.141b 0.112b 0.029b 0.014 Ob 0.078e
I-18 83.33d 1.37d 2.29de 10.13be 0.120¢ 0.099¢ 0.021e 0.012 Oc 0.053h
II-CK1 68.52¢ 2.24a 3.15a 6.47ab 0.135d 0.109be 0.026¢ 0.006 7b 0.108cde
-ck2 57.41d 1.76abc 2.69cd 5.26bc 0.123e 0.094c¢ 0.029¢ 0.006 1c 0.105e
I-r1 92.59a 2.26a 3.09ab 7.58a 0.163b 0.111b 0.053a 0.008 2a 0.146ab
-2 90.74a 1.99ab 2.74bed 6.38ab 0.165b 0.112b 0.053a 0.008 3a 0.153a
I-r3 70.37¢ 1.79abe 2.78abe 5.20be 0.134d 0.092¢ 0.042b 0.006 7b 0.133bc
I'-T4 55.56d 1.24¢ 2.38d 3.94c¢ 0.109ef 0.080d 0.029¢ 0.005 4c 0.106de
I-15 88.89b 2.12ab 2.88abc 7.80a 0.156¢ 0.110b 0.046ab 0.007 8b 0.124¢
Ir-te6 81.48b 2.30a 3.14a 6.59ab 0.180a 0.143a 0.037b 0.009 Oa 0.138abc
I-r7 66.67¢ 1.79abe 2.96abc 5.73b 0.147cd 0.112b 0.035be 0.007 3b 0.125¢d
Ir-t8 67.00c 1.58be 2.71bed 5.56b 0.137d 0.098¢ 0.040b 0.006 9b 0.128bc

TRB = (ZEML/ Bk R ) xR T BT, A= KR (G fB) = kT Bil/ B m K8
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Table 5 Correlation between physical and chemical properties of

substrate and growth indices of cucumber seedlings

AL AR i S TR CHERE
LB 0.209 0.484*  0.604™ 0.121
R -0.343  -0.634™ -0.664™  -0.273
pH 0.194 0.405 0.604 ** 0.513"
CERG S 0.329 0.569*  0.494* 0.079
BHL & = 0.269 0.544*  0.695" 0.345
VA LT & 0.013 0.289 0.747* 0.194
BAE = 0.391 0.632*  0.614™ 0.458
BAR S = -0.131 0.109 0.611* 0.144
AR &= 0.517*  0.506* —0.101 0.265
HAR B 0.327 0.600™  0.660 " 0.356
PR 0.478*  0.699™  0.530* 0.458
A B B 0.421 0.623™  0.496" 0.281
AL LS B 0.432 0.616™  0.490* 0.287
ACHR IR 0.260 0.471"  0.610" 0.167

* FIRTE 0.05 K- (CRUI) b ERDE, * FIRTE 0.01 K ()
A,
25 FAREREEEREHLZES TN

SRtk —2 AT 2 AR IR 8 AN L T
T R E RS Tkt BN R R R 2R G
15855, IEHR ot & A AT HERR . AR 32 A
Bras s, I 22 A e B 5 4> sy, 5 > R
Y975 2% B BTRA AN 90. 14% (>85.00% ) , %= W]

X5 AN ERAT AR GRS M IS bR T A 5 S, T
DA 1l S BB T P 2R AR DL . AR 32 B0 2R B A
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HEy, 25 Rk 6 s, BERAs o dker  HE 45 AT,
FWIZH A LR G R RER IR AT . AF5T 2 Mt
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T8> I -T4> 1 -T2> I -T7>CK2> [ -T4> 1 -T3> 1 -T8,
i B A2 T3 I M A S 48 s, R T 25 A PR R
BT, 1009 HERE 79 52 e o PR BE AL T 7 o 2 o,
RIS AN H B HENE 7 Py 52 e B A T & 8 4 A H
1, FEAUS IR 4 45 BB IS 0, 1E & 8 A
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J5T  AE AR fel A, AR A AT 7 A S T i o
PREEAR T 1E 0 A HE AT

3 17 i
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Table 6 Comprehensive score of each treatment obtained by principal component analysis

Jb 3 FEM 1 FEar 2 FEar 3 EWIY 4 LAy LRI RA
CK1 1.846 0.086 0.389 -0.355 1.965 5
CK2 -2.022 -0.309 0.409 0.249 -1.673 15
I-T1 2.791 -0.454 -0.144 0.030 2.223 3
I-T2 -0.402 -0.318 -0.176 -0.131 -1.027 13
[-13 -1.224 -0.214 -0.134 -0.217 -1.790 17
I-T4 -1.129 -0.175 -0.366 -0.020 -1.690 16
I-15 2.344 -0.781 0.146 0.350 2.060 4
I-T6 -0.260 -0.326 -0.055 -0.137 -0.777 10
I-17 -1.077 -0.270 -0.184 -0.110 -1.641 14
I-18 -1.694 -0.341 0.090 -0.143 -2.089 18
Ir-T1 2.667 0.524 -0.077 -0.071 3.043 1
-2 0.007 0.302 -0.134 0.209 0.384 7
I-r3 -1.078 0.448 0.030 0.147 -0.453 9
-4 -1.620 0.303 0.371 -0.026 -0.972 12
I-rs5 2.554 0.358 0.174 -0.045 3.041 2
I-te6 0.401 0.432 -0.321 0.146 0.657 6
n-t7 -0.763 0.427 -0.064 0.080 -0.321 8
Ir-t8 -1.341 0.308 0.047 0.047 -0.940 11

FALP I 2, T B3 14 56 2 L E i,

32 ERBEAMERITERL BN

FE T B B BT 2 s e i S HEK P SR
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