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Abstract

Collaboration among Low Input Sustainable Agriculture Consortium (LISA), Malaysia and Yangtze
University, Hubei China has launched novel zeolite fertilizer on paddy-lobster cohabitation field.
Effects of the fertilizer on the paddy growth, yield, and water quality were recorded. The results
indicated that treatment group performed better on SPAD chlorophyl], tiller number, Leaf Area
Index. Performances on yield, thousand-grain weight and rice extractions were also better. pH and
ammonia nitrogen of water remained same level as common treatment, which do not cause much
pollution to lobster. This study is response to national agricultural policy on fertilizer saving and
soil remediation in China and it is a new model for paddy-lobster farming.
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1. 5|

IKEAEY) 5 e uR AR 0 557K SR IR IR 2o il o Forby, KRS R oe IR 2R (Procambarus
clarkii) 3 AE 2 S R IR SEAER TR A H 8 WA IR iz — (1] 4 e Bl i B RS i T A o5 B
T H ST 15%, BEAERKKIAREE ). gk, DIALE IR E R e oy idid, AR, Sokid
BONRE, PR T IR o RRIFHER AN R GRS AT e, MR, 28
OB ] DA 3L M, N 3R 2] EWHRIETL. NS HET, PRI ETY K. T
PR TR A [ R, AR R R ) = B RIR, TR 7% P /e AR A, fas
= B R, AR B A A AR . TR GE - HH O 1) 3 2 o) — 2 A A it FH P e 2 X e
U PR A R AR AN R R 5 3]

sk PO AR HEN T 4582 % i BB (Low Input Sustainable Agriculture Consortium, LISA), 5HKIT k24K
F e AR AR AL IERHE VL DO IR AR R AT — IR MR REAE, R TOR B WA ERHEFR AR B
BT, KRR &, BRI AR o R FURT Bk A 12 BRI E R FLAE AT Ao FR K5 . 338 3A
BRI, me S ST AR R, (RIS IE R S IR, ARG B AR AR R Ak L

2. M 5R%E
2.1. 48t

fEFH B A NG R TUK, ERIM A E B129 130 K, /N JeaR s F i 2 e [R5 2T .
2.2. WA B SIR4FAE

IR IR AR A e Y 22°C~33°C, MERIZ =, AREIX 3 %o KFE B R KB,
FeNBIr N . FES B A HIR A9 4EFF 33°C AL, Ffifif# % 14'C~157C.

2.3. B

2.3.1. HXAE
B S T AR N 57.8 x 12 = 693.6 m?, {36 [X i o5 A% 4 50 * 10 = 500 m?,  HAx#B /0 N 447 .
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/NIXTHAR 5 x 10 = 50 m?, FHE & SRHSBOR RN X SO, /NX P BETE 0.5 m K 0.4 m 934, TR
ANJEHF R IE P AR (e B ). WIS 5 AN EE, BANMEES TIRER, 10 MK, TR
HE TR R 52 4= BEMLIX A0 HES o SRBG T /N X S 4l A 500 m?. REGT 6 H 23 HBEH, ¥k AfTEE N
25 cm x 25 cm. FRAT 17 9%, A4 37 X, FEAVNX 17 x 37 =629 X, FFE 1.2 Jio% KR A = A .

2.3.2. IKiEMFAIR

HER AT T 1.5 kg, -5 H 28 HEM, &AM =K, £K 9:00 AM H17:00 PM #7K. BB
e, HHEEMAM™SE, PN 35 CHFEMEL . HT 6 H 2 HfiElrsF. B¢ 20 X, 6 H 21 HITH, %
BIERIFMEAE, T 6 H 25 HEEH.

2.3.3. IBRHERRRIER 5L

Wi 1, SEEGZH ARGt 1 5 A RS E @K B AL E 74 & & L2 NPK: 20-15-10-MgO, @&
HIEE T & BN NPK: 22-8-12; G RERHES LA Z 10 A JT/m A 8 A Jr /i AdkE. &/NX fih
FABGHR A, PefRira /N X AR 5. il S A B R 5 1.96 kg 2.45 kg. ZRF@IKFE
AR ALEE Sy 58 2.16 kg 2.70 kg, BT IERE— Vit i A it A

Table 1. List of test fertilizer types
= 1 X Ie ARk esR

WSS e
FERKFEIEE AR EEA 10 kg) F10
SFERKMBILE A LA 8 kg) =)

EEE A MR 10 ko) P10
HiEE A M ZEA 8 kg) P8
AT AL AL CK

2.3.4. IKFEAETHA
IKAEERI U 4% 2 P

Table 2. Timetable of rice growth stages
= 2. KR EEHER

i 5 e FHAEY R JR A
6H2H 7TH1LH 9A8H 925 H 10 48 H

2.3.5. RIRREURFRIA

TE 57 BERAM S5 ), RS/ XA 0% N T B FA 0 Fh T 430 2R 5~10 g 1 PR 250 4y e (e L
2~3:1 MEME: 310 ZEME: 120), [AIESHOL 300 AN FHE . MER/K ARk, 24 FH i v S e 2t FE AE K i R s
K, #HKITRHBER KB, LN 54— MIEF KA 2 M D7 e ar ki . & H b
BOKHEFIR, B/NXHE 5 kg 7K H.

2.36. MEFH*

1) K BEshZs

H /7 BEGE I IR E o B8, A/ IR A 10 Bk, 3R 5 d AT 1L CRBERUR A, H RS 2R g
FasE Nib. BEEE: KRS B EYE, 5 5 RIMBERE—UK, Kl g RAio 0I5 i 2 5 i
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A, FEXHCRAEATEI T, DB RS B N5 22 RO A8 o) BERRSY], DL FEAEA WL /KA
s ) AT SR O ) 7 S R B 2R 3], RIS 1% H R 45 R 73 BE Sl A WL I O3 &

2) JKFEM R AR R A Al

TorBENITIaHE 5 d F SPAD SCIE M Frix i &, HEISEIYIO H 27 HE ) NIk, BEAVRX
BRI 6 #R/K RS, JRESI R ER T =45, M SPAD fGlE = mittaxa &8, WM="1r0K
P EHENE N — AR bR -

3) M AR EEh A

TBERITIREE 5 d FERRNXHES, BEALHK 6 ARAE I G i ARdE 2, BRI H 27 H
gAY M.

4) KFET I R TR s

JrAE AR A 10 H). B9 H 25 H)ER/NXHHL 5 JURE i, RS 18] 0 5 2 2R N 20
et KE/NXOK TR 2500 BT FIRONEEARS EFmd, FEAE 105°C AT 30 min, ZJaHEE
fn 60CHET 48 h, MR KMHEENDWK S ER, FRMERNOVTYRME. Z5HE T ARRELT
Yol i

5) KFESER

FoA0 5 ERG 5 d B A {E ] ZPY-1 BOKFUR AR IUKAE 500 mi i (5] 526 = I & BLUR F6 5.

2.3.7.pH {&
FHRE 7K, BE/MEM T, Je AR — IR ST AR S i R4S fa . FH ARtk e i Al B0k,
F MR AR, BRSPS, T

238 KHEEERRE

Smart Chem 200 4= H s [H B2 0 M4 i KSF: 70 BEEY 0.1 mg; 0.45 um JEET 2L E; &
giK, EFPE: 1 mL EFPETRE AR T 2000 mL KA, #E5); R EASHEI R : 500 mo/L, I FH AT RE
% 2mg/L.

2.3.9. IKFERKMR

MRMIGR G AT TR A3, KO IE ] 14.5%0, (EERRHLIRE, MHRCKRYUB RS K, MkEthg—
FEHITE 90%, SRS ARHEAS [F AR AT IRAE (I BESR A: BIHIRE . X8 SRS I JBORE VP o SO0 K AR, i
FH KRS BRI 52 RS K B
2.3.10. IBESIMS5E

ARSI KR A dps B0 AT RGEEAT RS SR A5 4 AT

3. &R51tie
3.1. AEIAERALIE T AKFESIH SPAD EEIF

SPAD fH 2 7 M-S AR B R b . 1A 1l R, S SPAD B FI R EAERMRAE KR, BE
T A PR R B AR 1k, R EIERI B T SPAD R JEA IR R #a%s . 8 H 17 HArd 4t
¥ SPAD 1 ik B f i, Horr, st F10, N 47.69, UKL P10 A1 0, 435Iy 46.44 1 45,65, 7E/KH
FEIR 2 Y B, F8 AT F10 1) SPAD {7 T P10, P8. 0. F10 ZEAE KR m R S, (HE2h
RO T KRG TE MM IS . AR R BT KRG BRI R R, REMTAEIRIA 2% R SPAD /K-F,
HMIFRRESM T, KA SPAD {f i T i@ Ar kb .
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Figure 1. SPAD readings from different treatments during experiment period
1. NEBERIALIE T 7K FESAT SPAD EEIZS

3.2. AEIAERALIE TKFESEERTS

HiP 2 AT, ASFACEHAE T A7 AR A KRS 7> BE R 2 KSR U R sl . 7 H 27 Hr BRI %
MRy BERE R AR E . 8 H 12 HArBERW, F10 /B0 &M T HARLEE, HA b 00 B &M 2
5o BUWRE, ARBEEADT/RKIEDBENAKR, REMBRARIE R BOKT, MFEBEERTET,
KIJFAEPL Sy BB v T U LR P

oEE
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Figure 2. Tiller number from different treatments during experiment period
2. FEIRBRHLIE T KIEDEERNTS

3.3. FEIAERALE TR FEH EREHATS

H1 1] 3 R, FEANFEAERHEEE T LAI 2L (5 KEBUH A, Bk 2IeH 4 BT el T2y,
AN ERHEFER KA LAI BISEMTANE 2 . KAE LAL/E 7 31 HZAE 8 ] 16 HI K&k, /££8 H 19 HE 9
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H 3 HEEA EARIK, A RS, TE98EME10 8 H 18 HFTA M LA AR5 ME, Hrv, F8 e,
N5.13, UK F10 F1P10, 7355009 4.77 A1 4.6 M Bl S SrT A, AN [ U B i i AR A

WeRn, MR T S AR LAL (8 53 2 5 sk A BN 2 5

LAI
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Figure 3. LAl reading from different treatments during experiment period
3. FEIAERHALIE T K FEH E AR BT

3.4. IKFEAR

341 FFE
IR B 1 K AR A SRRV E A AR, A UGS, KA AT R AR AL B4 7 32.3%7E 5%7K

T LEREREERGL 3. THERUERRN—TRBAMER, Lo AR, —BESUT R I
TR BRI T RN SRR () — TR bR, A UGS TR F10 TR E 3 TR AL b HE .
R KA (02 15 T8 A 2 S 30 2B A DU 58 ORE K, R K 48 SI2 B0 T oK L i B ke o L ks 52 g Tl 55 s i = 2
(GB1354) KT EL#E . Ky F10 4b 3 5 oK il AL BRRS K 26 5% /KT b 2 3w T HAd AL 2.

Table 3. Paddy yield and quality

% 3. KFETEIRT
AT AR
37 AT B TR ik Hk
0 17+1.2b 21.32+0.3b 0.7839 £ 0.005b 0.6815 + 0.009ab
F8 22.5+0.6a 22.44 £0.33a 0.7856 + 0.002b 0.6757 £ 0.001b
P8 20.5+0.3a 22.35+0.23a 0.7841 £ 0.005b 0.6743 £ 0.006b
F10 21.2+0.2a 22.575+0.62a 0.7943 £ 0.004a 0.6872 + 0.005a
P10 21+0.2a 22.39 £ 0.34a 0.7875 £ 0.004ab 0.6754 £ 0.001b

A5 (2017) [A1TFCHEE, FRURILAE S8 FRAR  RE R A e R AR (T, AUARHEFUMIA, o TR
KBS T35h, T ANRENE T A B tEshY), TR EAAOy B, JERRRRE LT B BRas A A
BFE, BARAERAMEN, 2R KN i .

LR 2
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3.42. KIBTHREE

HiFEl 4 ar%n, SKRETYIT A A B WIS KT AL F R IR 3, AN R IR BN S T AR R 7K
RE TS B 2 KSR R e alds . v abEing, K F8F10 ALBEAHE T IR AL B ) A 2, 1
Y& R TR E LR e . BAERIRR)S 15 HOKJuu F8. F10 AbBEM: W & & e, BRI
FAERER A B G e T AKTEZEATROTER & B HAERRE)S 15 HRJuAL 8. F10 AbFH/KAE T4 )5
RS T FRICE AR, SR AR B A BRI ), Tl SRR RE /.
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Figure 4. Dried matter accumulation of paddy from different treatments during experiment period
4. FEEHLETKETIREE

AR EAAL, W DU B TR AN IE, s 5 ATk, ARACEHAEHET, BEEE
AHIREK, ESBETRGEER, AR,
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Figure 5. Nitrogen accumulation of paddy from different treatments during experiment period
5 TEEMLETAESE
3.5. NEIRERILIE T KEE pH {E
IKAE R B IEAEY), fEKRE KRR, MR AERRR S EKRE PH M, K AERIAE KA —E Ul
H, ARTIEEHR R A, [, TN ear AR, i med#E i i pH AR T AR g . &
YRR /KR pH (EL(] 6) T DI K A AU K R 04 0 91 B ROR
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Figure 6. Water pH of paddy field from different treatments during experiment period
6. TEIAEKIALIBT KR pH EZL

3.6. FRIERAETKESESE

e FE 7K A R 2 B2 DUR R 6 U (NOs) 1y 2, AT 8 20 (NHg) A1 B9 7 (NH) I 2P HE I U2 75 YK AR IR
RAPKEE, WHRIEE TR, IR FEL5EKEAEYFENFER T, Mg TN EATRE. EX
PRAEITIRM K, ARETRARRIRE<] Z7/Tt. BERKEPEFRR, TREUKE R IR E,
A KR ) R BRI R, W R IR AR E . IEW AL, RBUKHE R &R ES
AFRERAEHE N A B, BREZER(ET).
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Figure 7. Ammonia nitrogen of paddy field from different treatments during experiment period
7. FEIRBKRLETKRERAEE

4, &Eip

S F@/KFENLAE KRG FARVEY S O S B UGS I ROR 5] [6]. ARFTLH, SFEALEE(F8, F10)
TE/KFG I SPAD (MH4RFR), 43 BEEURI LAI (M A AR Bl . SR FFEACHE F8, F10 7R/ &, THIE,
HKSR L R R IR B AL B . IS F10 bR 5% 5 2 2= 5% . fhAdUs 15 H44F F8. F10 4b¥
W A R, USRI R A BRI DA RE T . KRR EUT R B B HAEREE)S 15

DOI: 10.12677/hjss.2020.82018 130 IRl


https://doi.org/10.12677/hjss.2020.82018

A 2%

H F8. F10 ALB/KFE ¥t & & R 2w T A R AT B At AR B, 150 B S0 W G2 il Al B 0o A 2 g
W71, DU HUERAE B0, EALEE F8. F10 MUZKBIAES pH AL . ZRFALFKPF R A & 24
WS AFNCRHAE B T A —5, TERFESR, WRKEMGRIERTGRBUE. i, N iEA K
R P HE 0 S AT AR IR AT 9 RE AL TR 20~40 2373 A BTRLZE A M i e 3B AL PR 7], At s8]

SEF P

SE 3k

[ ABE, bk, i, FFF R O R i b MR s ma [3]. B S ARl 223, 2017, 25(2):
61-68.

[21 kA, XU, IR, G, XEH, £¥. REURILAEXTRE H -3 nirk SRS PR 45 F R 22 BETE SR 0]
Fp AR A0 2R, 2018, 26(9): 1324-1332.

[8]1 A%k, Tl FREFIAEFRIABAR T[], LK HHE, 2018(3): 1006-3188.

[4] WS, WLV, ESSF, NI, PRIASC. FRERIEAERA R I v BT REk R R sk ms [0 b B AR RO AR,
2017, 25(9): 1245-1253.

[6] REA, REW, Aziz, MAA, REYE BIRSRILE FEMN HE7R LGHEE, HERGE. PR R
R[] £kRF, 2016, 6(3): 49-56.

[6] REA, REW, Aziz, M.AA., Khairuddin, M.L, BRFEHE. H7 808 TR A0 AEAEX KRR USUTR SR  B 11 2 a [9).
FObRl 2, 2016, 6(3): 79-86.

[71 %R, &5, KEE, 25, F4%E, ZE0 FBIFEEATILCEE SRR IERT T 0], LR,
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