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Effects of different organic materials on the growth of greenhouse cucumber and soil properties

LIU Chuan—yun', GUAN Xi-lin', ZOU Chun—qin"’, CHEN Xin—ping’

(1.China Key Laboratory of Plant-Soil Interaction, MOE/ Center for Resources, Environment and Food Security, China Agricultural Univer-
sity, Beijing 100193, China; 2.College of Resources and Environment, Southwest University, Chongqing 400715, China)

Abstract: To reduce nitrogen and phosphorus accumulation due to excessive organic fertilizer application in the greenhouse vegetables pro-
duction system, two field experiments were conducted to study the effects of organic materials on soil physical and chemical properties, and
yield and quality of cucumber. Four kinds of organic materials, peat, humic acid, mushroom residue, and biochar, were selected as substi-
tutes for traditional chicken manure. The results of the experiments on two consecutive crops showed that the application of organic materi-
als had no significant effect on cucumber yield. However, compared with the treatment of chicken manure, the application of peat, humic ac-
id, and biochar could significantly increase the content of vitamin C in cucumber fruits. In addition to the treatment with biochar, the sur-
face s0il (0~20 c¢cm) pH value upon the application of different organic materials was significantly higher than that for the chicken manure
treatment. In addition, compared with chicken manure, the organic materials treatment reduced the surface soil Olsen—P content by 51.6%~
62.9%, and improved the surface soil C/N ratio. Soil Olsen—P under humic acid treatment showed the highest decrease, and its surface soil

C/N ratio increased by 92.2% compared with that of the soil under chicken manure treatment. Meanwhile, soil treatment by humic acid (0~
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60 cm) showed the highest carbon reserves. In addition to the treatment by mushroom residue, the surplus nitrogen under the organic mate-

rial treatment was less than that under the chicken manure treatment and the biochar treatment was the lowest, which decreased by 73.1%

compared with that for the soil treated with chicken manure. The surplus phosphorus under the organic material treatment was significantly

reduced by 65.3%~92.3% compared with that under the chicken manure treatment. Phosphorus reduction in the soil was in the given order

for various treatments : humic acid>peat + humic acid>peat + humic acid + biochar>biochar>peat>peat + mushroom residue>mushroom res-

idue. Therefore, after replacing chicken manure with organic materials, the nutritional quality and the yield of the cucumber fruit was im-

proved. In addition, the surplus nitrogen and phosphorus in soil were greatly reduced. Humic acid was found to have a better effect in im-

proving soil organic matter and reducing surplus phosphorus, while peat + humic acid + bacterial residue had a better effect on improving

cucumber quality.

Keywords : organic materials; greenhouse cucumber; yield and quality; balance of carbon, nitrogen, and phosphorus
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Table 1 Basic properties of the tested organic materials

HHLYEL Organic fertilizer pHA{E pH HHLKSOC/g kg % Total N/g-kg  BRAIC/N 26 Total P/g-kg™ S Ac-K/g- kg™
X% Chicken manure 6.94 277 25 113 11.7 30.1
& 7% Peat 4.98 279 17 16.6 0.8 0.19
J#& PR Humic acid 6.20 530 12 44.8 0.1 0.23
7 Mushroom residues 7.95 378 31 12.1 4.5 15.5
AW Ji¢ Biochar 4.38 524 7 79.9 1.1 5.44
+ 4P FF Soil conditioner 123 — — — — —

WARER2, B AREL , FEYLXHHES], /)N
X iR 28.8 m?. 454 4 A 7 Ik AR it R A TR
14 N 319 kg - hm™, P05 130 kg - hm™ . K,0 426 kg -
hm™2, 2 N 40 kg-hm_z\ons 40 kg-hm_z\Kzo 18 kg -
hm? DLFEAE it A, A3 0 /K B, 7 B8 I A K (8] LA
THHETE 2 Uit L3 R A P g TR A T
BT ES B B - R B, 4 750 kg - hm ™, AT L
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Table 2 The input amount of N, P, and K in each treatment of each season

Jib 3 A LR A HLIKE Organic fertilizer/kg-hm™ 574> Total nutrient/kg- hm™ A HLRHT
Treatment Organic fertilizer/t -hm™ N P,0s K,O N P,0s K,0 C:N:P

X3 Chicken manure 33 811 877 772 1130 1007 1198 100:8.44:4.02
Y S Peat(P) 33 551 57 88.4 870 187 514 100:5.73:0.26
JE IR Humic acid(H) 17 203 2 9.96 522 132 436 100:2.12:0.01
[ # Mushroom residues(M) 24 757 250 323 1076 380 749 100:7.87:1.15
H: ¥y % Biochar(B) 17 114 43 142 433 173 568 100:1.19:0.20
P+H 16:8 377 30 49.2 696 160 475 100:3.92:0.14
P+M 16:12 654 154 206 973 284 632 100:6.81:0.71
P+H+B 11:6:6 289 34 80.1 608 164 506 100:3.01:0.16
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Figure 1 Effects of different fertilizer treatments on yield of cucumber in winter-spring(a) and autumn—winter(h)
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Figure 2 Effects of different fertilizer treatments on Ve content of cucumber in winter—spring (a) and autumn—winter(h)
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3 MERREXRE L (0~20 cm) BUMEFEIFIT

Table 3 Effects of different fertilizer treatments on so0il (0~20 ¢m) physicochemical properties

JOBL] pH{H HHLRSOC/ 4% Total N/ AL CHLAN-min/  FEEEOlsen-P/ A EH Ac—K/
Treatment Soil pH g kg g kg™ C/N mg kg™ mg kg™ mg kg™
X452 Chicken manure 7.34¢ 11.6e 1.41bc 8.22d 118a 93.8a 333a
Ve Peat(P) 7.43ab 14.9d 1.45be 10.3¢ 108ab 43.0b 226¢
JEEAERR Humic acid(H) 7.44a 22.7a 1.47be 15.8a 84.8bcd 35.6b 209¢d
7 Mushroom residues(M) 7.44a 18.0¢ 1.83a 9.83cd 78.6¢d 45.4b 252h
H W% Biochar(B) 7.38be 19.0be 1.30¢ 14.6ab 65.9d 38.5b 213c
P+H 7.40ab 21.3ab 1.53b 14.0ab 77.8cd 34.8b 192d
P+M 7.45a 15.5d 1.59b 9.69cd 100abe 39.8b 228¢
P+H+B 7.44a 19.5bc 1.47be 13.2b 84.8bcd 40.3b 219¢
VE A FAN [l NG BRI AR PR 22 53 W 35 (P<0.05)
Note: The different lowercase letters in a column indicate significant differences among treatments at P<0.05.
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