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Design and Test of Integrated Water and Fertilizer System in
Organic Cultivation

Li Youli Li Yinkun Guo Wenzhong Zhao Qian Jia Dongdong Nie Mingjun
( Beijing Research Centre of Intelligent Equipment for Agriculture, Beijing 100097, China)

Abstract; A water and fertilizer integrated system for organic cultivation was designed. The system
integrated functions of preparing and compounding organic liquid as well as automatical irrigation.
Through different subroutines of the system, the aerobic fermentation of organic materials, liquid
filtration, compounding and dilution of stock solution, and decision and execution of irrigation strategy
can be conducted. Thus, the integration of preparation and management of nutrient solution in organic
cultivation, as well as high efficiency and fine management in water and fertilizer could be achieved. In
order to verify the reliability and applicability of the system, coconut chaff was selected as organic matrix
and non-soil and organic cultivation experiment of cucumber was carried out in the solar greenhouse. The
results showed that the system was operated stably in preparation of organic liquid and management of
water and fertilizer was good in cucumber cultivation. The mechanization and automation of organic
fertilizer and water management was implemented. The yield of cucumber was up to 48 165 kg/hm’ | the

content of total soluble sugar, vitamin C and titratable acidity were 2. 7% , 99.2 mg/kg and 0. 08% ,
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respectively. The development and application of this system would break through the bottleneck that

existed in water and fertilizer management in organic cultivation, and it had important realistic

significances.

Key words: integration of water and fertilizer; fermentation system; irrigation system; organic nutrient

solution ; organic cultivation
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Fig.1 Work flow chart of negative pressure irrigation system
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Fig.2  Structure diagram of organic fertigation system
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Fig.3 Main program flow chart of control system
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Tab.1 Preparation of three kinds of organic nutrient solution

AHLBAE 1 HHLIRE 2 B IR 3
4 g . I s
Lkl T Ul Mk e weR | AR i mem o REERL Gk
E‘ii/kg 70 34 70 17 14 60 27 14 7 0.25 1 000

(2) FFE B 2R GE R AT 78 IR WOBC L 45 9 0 A
H O SERE BRI (W] R B i, 2 L RGTHR ARG A ShiE
AT A BT A, A IERE M R AR e . I

H TR TS SR AR I %)) SR S0 0 SR SO R I F
SRS EHRAE 1.8 ~2.2 mS/em 1 2.2 ~
2.5 mS/em"" SR ¥k BEAT [ ShA B IR IO
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Fig.4 Display interface of running for circulating system
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Tab.2 Nutrient content of three kinds of organic nutrient solution mg/L
i H AR AR P K Ca Cu Fe Mg Mn Zn
AHLIBE 1 594.26 75.08 1167.00 2966.00  3897.00 0.24 6. 15 757.20 12.79 0.87
FHHLIENE 2 162. 74 0.33 167. 30 988. 40 2 356. 00 0 7.59 673.70 4.90 0.22
AP 3 135. 60 0. 86 1028. 00 1649. 00 3 686. 00 0.28 3.04 841. 40 113. 80 7.50
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Tab.3 Irrigation amount under control of organic fertigation system on September 3, 2015 L
HEWE A 1E B ] F I 1 FL % I 2 % 1 3 THE WA 1E A ) LI 1 FL A I 2 FL % I 3
07:02.51 — — 2.8 13.01.54 — — 2.8
07:03:50 2.8 — — 13:11:15 2.8 — —
07.04 .01 — 2.8 — 13.11:44 — 2.8 —
08:04:39 — — 2.8 14.02:16 — — 2.8
08:05:33 2.8 — — 14:11:17 2.8 — —
08:06:30 — 2.8 — 14.11.:40 — 2.8 —
09:.07:03 — — 2.8 15:02.18 — — 2.8
09:08 .01 2.8 — — 15.03:38 2.8 — —
09:08:12 — 2.8 — 15:04:10 — 2.8 —
10:02:17 — — 2.8 16:02.02 — — 2.8
10.03:32 2.8 — — 16:11.27 2.8 — —
10.04 .43 — 2.8 — 16:12.04 — 2.8 —
11.03.03 — — 2.8 17.02.17 — — 2.8
11.04:28 2.8 — — 17:03:34 2.8 — —
11.04.28 — 2.8 — 17.03 .54 — 2.8 —
12.04 .27 — — 2.8 18:10.09 — — 2.8
12.05:28 2.8 — — 18:11:40 2.8 — —
12.06:33 — 2.8 — 18:12.08 — 2.8 —

IR, G A E TR W ) BE 1 S A R (1)
PRAR G R 15% ~30% , JEBEWE TR SR
W R AL 1.0 mS/em, WFFEERYS Eik
50 —8 UWHITEAIUKIE KL RGHEHI T HE
FrRHE I BEG BE, R AE TR 2 B TUK 2 IR 2 oK
SCREM PR R AP AOAR R

TEA HUKNE— R RGBT, BN bR ™ i
1. 69 kg, i =4 ik 48 165 kg/hm’ , 8 ) FHE b
(K 4) o AW, IETARRGE A YTIRAICHE RE1L K
A4S PRENS B DR TG LA WU SRR R A R
i U AR G n] s B A HLGE SR A
S LGSR A K IE AR BEAL L R R B

x4 BIKR—FHRGEAHERRAR
Tab.4 Quality of cucumber with application of

organic fertigation system

4 B

(D) AHUKAE— AL R T8 & B R 58 BCE £
G¢ il R G A R GEALRL, (A HLIBIE ) A
TR B2 R 1 R R SRERE 5 Sl — 1A, I AE X 0 1R
Pl Bl T A RAR R B Bl AS AL B, By
MR A HLLE K SR iR U B (R

(2) B 26 Bl i AR 3 R AR ARG
(B A LY RH 4 U BB AL T R A R
PRI, il w5 T R BEA MLIRIE , 45 BEC HUR R fiE
FHTF B A7 B 77 0 (3600 5 T G A% e 1 HL 7 A e
il T, RESREE A AT fifk 25 AL e Jdi , Ze ik I B
FTBCHE S5 HE BRI 4, SEBUE SRR F SR

(3) ABUKAE— Al 2 GEAE BN AL R B v
FBATHEE , A Shul b Rl 75 R I B AR K

I JIs KA TR B R T B 77 a0 R T, B ELAR
il # . 115 e AR A = \ [ e AN
A %/ % (mkel) 7oA 169 kg, MR IA 48 165 kg/hm’ | 7] v P b
' (mg-kg™') H2.7% 3B JFRIGELE R C R 99. 2 mg/ kg, P AE R
B 1.10 2.70 99.2 0.08 70. 70 1734 0. 08%
> . o
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