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Abstract

Greenfeed compound fertilizer, commercial name in China “Daliwan”, originated from Malaysia, is
a slow release fertilizer based on aluminosilicate as carrier. In China’s application since 2016,
“Daliwan” performed excellent in vegetables and fruit trees and gained much positive feedbacks
from farmers. Basically, field performances observed included broader and flattened leaves,
glossy texture on leaves, early budding, high fruit setting, even on fruit development and longer in
shelf-life. In past research, we concluded these performances based on the fertilizer characteristics
such as ion gradient activity, pH balancer and also water holding ability. In this report, we further
concluded more on these mechanisms based on observation from different parts of crops. The
main mechanisms we further summarized here were: root zone effect; ammonium nitrogen being
supplied to avoid crops energy consumption on metabolism; induction of dissolution of
unavailable phosphate ion. In leave performance, it is concluded to increase the assimilation of
ammonium ion and the content of chlorophyll; inhibition of harmful effect of heavy metal to
electron transport chain; and lastly, the increase on leaves photosynthesis rate by silica ion.
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OREESFFATRREGE “KAA” , B—FHUBARBREANBREFZEILE . EEREERE
B RWEERBIIRS KT ERERARERIVAH PR RAEGER. HEFRE. BRR
. REKERE. PREIEKEHR. ARA S UADRAS WS A T B THE . pHTEENRF
RO KERR, SERFE. EARRSE Y, B RIEEARNR AR R KT E R,
SZEWNEMLCRIT B ERNER, FUSRTREZEVRIANEIE, #E—PLEaB™ RREERK
HigEA. WJLANTTTH AT ISR 4 AR R AR PRt s MRERIR o8k =8 7 Bhis > 1R ) B fk BE B AE 455
A EFE TR B A RRI, TRAESENRLES, WS RER; B
EEBEXETEBENENR; URERTHEINM RS EREHEANKTTH.
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1. 5|8

A F E RS R AR, WAA BN ASMEY AR 2R, KT
T ERIHEE (1] [2]. BITHEA SN 2 A i, FIX e R, REMESREENAR, B
A AN RV B [ BH 28 722 #e e 77 o H TR Hout BH 27 ARG B0 A = 2RI O Cs > Rb > K > NH, > Ba >
Sr>Na> Ca > Fe > Al > Mg > Li [3], Pb > NH, > Cu, Cd > Zn, Co > Ni > Hg [4]. RIRF} &4 (clinoptilolite)
R EREE AT, HAr NS aHE Tk, &l A2 BEHSES] [6]. a4k L,
BT HArA IR R Fh 45, ETERSR B AR b 5 BA (R IER S E R . 7L b, extd K&
FBE KR BRI R (7], WA =B B KIE R B8] WA I ZFLBREE ), IR g & &
& 60%MI7K 5, Ko BT E E ST AR =GR SE R, ARSI R[], L, FER K ER E, W
FHEM RN R RIARL, e R RE Lk g PR R, I G K o e R R R o A, A B
TARBE XS 7K 73 BAT F AR 38 0 o WA ik s 2 2 AR AR I B R AR UR . AR TR R T it 3=
ARG SIS HR e R [10] [11] [12] [13] [14] Ma & NNy, REMRISCEERZ MR MAER B 243 AR
WG, 2SR RN, FTERBRLEBIER5], Bk, EYk N R E NN T EYIN 7%
B [16]. —MAEEM REEGHTT 2, TEANMIEE 1K R — R LA (phytoliths) SRR A ReE A 45 44«

HRPEW SR AT =5 “CKIA”  AAE A R ER S N BRI B R IR . 7 2016 SEE A
Eily, EEETNEBEAIEE 20-15-10-2 A1 12-12-20-2, BEEHMETCRE . M. . 2. 4. 8.
RESE . R “RITAL” BERL B FRAE . ISR B AR A o A = AN AE R 1, EL AR SR A 1 it A T 462
. FeH R KN, AR A 16~40 RiALE . BT RN7EIE 1), THRERKLET
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TR 4 AU, KB 15~20 A5r4b. fEARZ MRS TS, A TR M, It
FR I XM ) RE TP . Sl b [ 20, 925 IEXOREGR A s 1], 221 2 sE 2 A6,
REFAETE Z AR, Bk 7 AANEIITIRGN, XT3 B A s o+ S [17] [18] [19] [20], HFI 7
B E SRR R TR . AERTIE AT, AR S SUIEREA S ORI TR L . pH T MR
BOK P KAFR R Mt ™ i HLE21] AR, KA b VRV AL A AR I ROPLER, IR DUAS™ dh
FESAEMRIL S, D ER G A i AR P I B S At

Figure 1. Corn root status with “Daliwan” fertilizer (blue arrow)

L&A “KAR” ERERBEREERF “KAA” EEEHFHNHIER

2. MRPF¥ER

MRERAEAL, AR R, REW AL ZE LT 10~50 A4k, PLZME. filt, sk IRkl
NGB L eE. B 1970 £RIFGIES, —BHHA AT TN ARG T LR M0t 22]-[28]. 7EH
AR, IO ) R4 SR 5 WL, JERHER T 3R R R 2 AR el 2 o, A IS R R
7Y BRI FEVR S M . Borges Fl Mallarino %8 AWFFL, AHEE T L3R i, 1 T it A T 388 in 4 4 0t
TR (W [29], SEA R A L1 T F AR v AR F= . BEIRCH TR RI9E &R ([30] [31] [32].

3. BAEMT REBBRBERET, BOMEYEhEEBFER

VED IR I TE ML R 240 ) N R R A5 ( NOS )RR S B NHE ), T A RIS A5 R B X 1
MBS . HIEEAMERF I L3, B TSR NEE R ROER, HRESE R EHEERN
10~1000 2 1 [ 8 [33] 1E 3R, AEERAR B 1 2048 p ks J5 R 0 A AR 25 1 (30 1), e 18 S A4S 55 1 (X
2), A REHEAEYIRIL:

NO; +2H" +2¢” — NO, +2H,0 @)
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NO, +8H' +6e~ — NH; +2H,0 2
AT BIERAR SRS ST, WRIIBEE/EREFR TIEYEREER 15% F, Rz, BEEFRN
B IS AERE R 2%~5% [33] [34]- BT AWFIT, WA TR A BN PH B 138 /) ik 67.51%~79.5% (2]
[3] [4]. 7E Huang Al Petrovic T/KFEMIW kG, S 1 &3 A RAEEL, EPR U F 8 5
16%~22% [35], FE/DMIHASR T L HIEFIFRHEFEEY e E, R EYIRA TE 2 R B KA T Hofh A B
BN36]. Lx b, RIRELITHRERN NG, AT TEZNESER, BRMEMRNER, B>
VEVIHEAR RE & (1T AE -

4. BFBETRXHREHOBEFIA

T, BRDWEREENGE SRR . WA 4 B s 3 pH (FRRERTL) . 384
R G 3R AN ARG J A0 GBS 1 LI A M, R IERE A . A IAE TR, oERwE W
BT 5 THACHAEMAIA, ME, AT PEEA R RN, TR B SR Y, DT
FCFER” S BT [37] [38]. FEAREMIMER T, BE7E IR AV TT DA R 50% [39], (HL ARG TEH,
I FERAE AR, R AEAR I P R Rl AR, 3 EUR AR TR L B RS, LR AL IR R AR 15]

5. WSRRLET, EIHERSE

A EACARE R, B R, TR A R A O AR R R o B R R, Ak
et — P AL A B R, AR SRS EEFER34]. /£ FRMERZEHE U4, &5
AR, BT RERMAR, HMSREERIT 21%, e ERMRIBAR Bt 05
BHOMEE £ b, S A R ARHE LR B S R S N 22.7% [40]. BRERE nr X gt A w TR
AFEEDD I SR 23BN E 4 EEoN 6.69%~18.46% (3R 1) [40]. {HE MR, £ 1 HERERIED M4
FIEINIREE A 4.4%~108.3%, HARBIEMEGEG T, Sonin “RIR” RS T4k
RORIAARME SR . 552 49, ZRARYSEMEDIH2E a, b #AEM. MK a N
A RN EEZR, MR b MR, HPman,. MRS a KEES & T b,

Table 1. Chlorophyll increase rate of different crops using silica-containing fertilizer

F 1. FAEEARAREMS M RREME DL

1E#) Wik RS AN E 4 E (%) 2% Ak
ES/S LSS 11.9 (58]
IKFE + 5 19.4 [59]
PG4T il + 5 71.4 [60]
K& HER 452 [61]
Liivia HER 59.3 [62]
K "ER 108.3 [63]
35 "ER 33.0 [64]
Nz HEJE 4.4-50 [65] [66]
BT Hay 81.8 [67]
s WA 6.69 [41]
HE WA 13.14 [41]
BB WA 18.00 [41]
BIR i 7.20 [41]
TR L 10.40 [41]
AL LSS 18.46 [41]
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Table 2. Chlorophyll a, b increase rate of different crops using silica-containing fertilizer

=2 EASEEARAEEYIMEER o, b IBME DL

MR S E%
1EW BULES S AL
HHERE a HHERE b
PE LAl T£ 80.0 71.4 [60]
WK iRy 1333 162.5 [63]
N HEE 36.8 50 [65] [66]
T thay 82.8 79.6 [671
N Ehar 22.4 2.8 [68]
N oy 49.4 44.0 [68]
[N oy 16.4 13.3 [69]

6. FETERL BT EBEWERINGILE

HL A BE AR AL S B IR I OB, Je i IR R Gt T 48 B 1o iUk [42]. &B 8 T ek
LTI AR S48 B il 1 [43] [44] [45]. fELIER, BREERR T L8O A KIEDI[46], KL ElT@ERH <5
BELEBIA VTR [47]. WA BA T HBa . S5 s 1, EEefIn . 4. &, 855
TFAEACHR[48] [49], B T EACE RGEMHNH] . VRN, TEITCR YU 2Rt r] LA E
fELIER I AE, RREYZRESES THRIPEES0] (K 2).

Photon
PSII

LHCII

Stroma Lhcb 6

+ Lheb
Y i

Thylakoid membrane

000

Thylakoidleumen

Figure 2. Photosynthesis model indicates silica binding on Zn and its prevention of Zn to bind with photosynthesis receptor.
PSII photosynthesis system II; Cytb6f: cytochrome b6/f protein; PSI: photosynthesis system I; LHCI: Light harvest cytoch-
rome 1 [71][72] [73]

E 2. AERGRERERTRANMELRES, ROETRENMALERETNZHES, FWAERE. PSI: XE&
R4 11; Cytbof: B8R b6/fEH; PSI: XEFRL [; LHCI: HBEWEHR1[71][72] [73]
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7. EETTREMM RS ERED

FELRE A2 ot S5 AL A R P 1 — SRR S o T R 4 P B P A1 8 5 7 A it 2 — SR R
Rio FEREMRAER Py Bt A 7 SRS RTR, HR R T AR OR T[S 1] BLR AT AE “ KA 7
i TS A EVIR I R B B (3] 3) o MR 1 B AE T i R A, B0 T A B EE RO AR 0
BN UE R EE[52]. £ Liu BIBTIE, MREA/EAEE TR A MUY, IR e . 5. fR5as
BI53], BRI, e B G B S T [54] [55]. MEAh, Quanzhi AT Erming HUBFFCH i, REXT I
Fr AR BRI (R 3. 1 4), IEXEBCE Z DL, RTHe Gl R AR ES6]. & 4 1,
ERZEF “RIA” P2 RIEE IR TIL 12.9%~28.2%. Inanaga WRFAH T SHEALEL, 20> BAL
XA BRI, DR B 22 T AR REER AR O, BB i ROt S E RIS 7],

Figure 3. Apple using Greenfeed ((A), (C)) and common fertilizer ((B), (D)) under 300x microscopic observation on leave.
(A): Front leaf with glossy-look of cuticle; (B): common fertilizer; (C): Back leaf with coarse surface; (D): common fertilizer
E 3. EAGE RO FERHA(A), C)FEHERK((B), (D)TF 300 FEMETRE. (A) HAEEAREHE,
BAXEF; B) BMER; (O HMERMBKEHE; (D) EMER

Table 3. Leaves size (cm) investigation after 77 days applied “Daliwan”

= 3. FRRER “KAR” 77 REFEM KN (em)

UNAPIGIRS S LIRS KI5 AL B

1 81 66 57 50

2 73 74 50 45

3 80 75 54 50

4 85 83 55 52

5 83 62 59 46

6 85 7 60 53

7 76 75 51 46

8 75 77 55 52

9 77 70 55 50

10 78 64 50 50
F3 79.3 71.8 54.6 49.4
b 22 4.19 6.43 3.50 28

mEHE 9.46% - 9.52%
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et rasese

Figure 4. Apple leaves applied Greenfeed “Daliwan” and common fertilizer after 77 day

E 4. FRIBER “XAOR” 77 REREFERMFA N

Table 4. Photosynthesis rate increase rate of different crops using silica-containing fertilizer

F 4. FRASEEARTRIEMASERIEME DL

1E%) Wilg JGE AN E 4 % 2% b
K A 24.9 [58]
[ + 5 130.8 [70]
K& HEJR 76.2 [61]
i Xea EHL)E 90.2 [62]
TR WA 12.93 [41]
T A 13.81 [41]
HA L 19.1 [41]
Vi WA 28.21 [41]
=R WA 20.47 [41]
8. B4

RV ERFE AT RGN R T MEMARBIR R GERIL, B 7 SRt T ek
Zhh, EHEEES TR METR, AR E IRy B T —uh ity . RS, BTARTT
AN T T H (B E DT A St ATAR LS G, A2 RS DT T AL 3R B S HE) i

B
R AR OK PRI S AR R 7 #0824 SR RO A SO 34 A L
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