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Abstract

This paper studied the effects of different molecular weight modified polyaspartate added to
compound fertilizers on the root growth, nutrient absorption, chlorophyll and yield of spinach
through hydroponic experiments, in order to provide scientific basis for the promotion and appli-
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cation of new compound fertilizers containing modified polyaspartate in agricultural production.
The results showed that the addition of different molecular weight modified polyaspartate in
compound fertilizers could promote the improvement of root surface area, root volume, average
diameter, root length, stem diameter, root weight and plant weight of Brassica campestris. The
high molecular weight modified polyaspartate synergist was more conducive to the growth and
root development of Brassica campestris, and at the same time enhanced the absorption of nitro-
gen, phosphorus and potassium nutrients by Brassica campestris.
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PR R, X 38897 43 B 1 1R A8 36 % B 7 T s 21 38856 &5 I B 73170 100 2 £i5[ 1] 20 HH42 80 4F4X, Wheeler
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AW T IINAF 7R EUE R AT IR E A A0k, TR 2SO SRK ARG, e 2038 &, R
RIGHR AR 3 B SR A B RS, IR A PR E R R T T RRIE 202k EIRN F RUR,
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w8 T 2022 4F 6 A 1E P Eh 2 LI 5 JEML AR A R 2 7] A2 0 S48 30T o (PR i 20,
KK T7 2OE R T AR TR o 40 RJFUWSGEAT R AR E - B RN R S IEEL 38% (27-4-5) F A (h
BRI A B A PR R A7) o RIS RGION M E R TR AR, 70 TEAE 3000~10,000 Vi [l 4
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R KB 25038, 36308 6 AN, DUMURINE & IR R BON AT IR (PL), AR it
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Table 1. Test treatment of modified polyaspartic acid with different molecular weight
# 1. PRI FEMRRIIZFRRIANGALE

F5 G5 Aib 3

Qb 1 P1 CK(E &Rk

Ab3E 2 P2 3000 4+F& PASP + H&HER
AbFE 3 P3 6000 4rF& PASP + 5 &HER
AL 4 P4 8000 4> F & PASP + &ALk
AbFE 5 P5 9000 47 & PASP + H&ER
4bEE 6 P6 10,000 4>F 5 PASP + & & Akl

Pk 1 (A, BYFR, 12 LI 2 JE TN 20 M AT 7 #5301, BRGEFPRE A K/ ST 20 3R 1
FEAERE TN 5 RifhT, AR 37 I8 078 s IS K 7 OREF IR . R RN R
WHE IR N R IR = KRG TN S B ROR AR S H R (B R S 80 B IR 25°C, I 12 15°C, &Rl 15 h),
FER A FEHI RO — IR

& Pl P2 P3 P4 P5 P6 Bl P

Figure 1. Observation on the 5th day (A) and 20th day (B) of water spinach planting
1. BLFEMIESE 5 X(A). 58 20 X(B)WLMIE
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TSR R M AKIE Y%, FIRTR R S 2R R 8 &R . FUH Win RHIZO R 5 73 A
FE AT A, THERREA AR RSP B, FENLEEAA RIS 05 4 ¥R, DU
S B 2 T foe et 2R R B IS 2 3 P IR, DUREARIE A LA 25 S B IS R

2.3.2. HEZENME

{5 FHl SPAD &3 32 5 I 2 A0 B 25 0o 3 e A S &
233 FOEENE

KPR E BRI E 2 DR SRS &, 06U Lk e AR & &, KBk
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2.4. BHEG T

RIGHHE (L Microsoft Excel 2009 i#E47 $i B H# A5 R, {4 GraphPad Prism 5 #H/ER, fliH
SPSS23.0 F AT BN ZR 7 ZE 43T, MG Zr BT R A Pearson XURAG S, ~P¥4{E % i LUK A LSD vk
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1T R E RS (P < 0.05).
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Figure 2. Effect of modified polyaspartic acid compound fertilizer with different molecular weight on root development and
root length

2. TR FEXMRRNLEREAEMRALE RIRKS M

AR RS 0T A R RIS E T ' e R R T T AR A D SEAR R . R
2 ATVE N, WINAESS FEBERER ITAERAHE S OFREER . AR, PR ERY TS
(P1), MR ARKMEF G AR AR 2 I FAE I KA. P5 > P6 > P4 >P2>P3>P1, RAEVIHLNE
AAE, 2P PS5 >P4>P6>P2>P3>PL FfK B, WG S F =S R R IR 250K AR
REMM., B L FYEAEE Y SR SEEH . PS5 AT 25032 RS 2 & T Hfh a5, [/ —
J AU A E R, PS ARER AR LSRR AN ARAR, SFI5 B AR Ikt HEAR 3 4 531 38 0 75.15% . 128.02% 1
28.33%. BEARKE, LR RITAEIR S T E7E 9000 (P)I, fig il E ik LR R 4K, LR
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Table 2. Effect of modified polyaspartic acid compound fertilizer with different molecular weight on root system of water

spinach
2. ETENTFEXMRXITERHRE S ORIRANZI
FHM (cm?) R (em®) FHIE AR (mm)
P1 161.25 + 4.68f 6.21 + 0.23f 0.60 + 0.08c
P2 174.63 +4.94d 8.44 + 0.45e 0.72 £ 0.09ab
P3 170.15+4.13¢ 7.29+0.42d 0.68 + 0.05b
P4 193.95 + 5.94¢ 10.42 + 1.08¢c 0.73 +0.03ab
P5 282.43 +5.59 14.16 + 1.11a 0.77 + 0.06a
P6 222,21 +5.22b 12.12 +1.09b 0.72 + 0.04ab
DOI: 10.12677/hjas.2023.138107 764 bRl


https://doi.org/10.12677/hjas.2023.138107

TiE &

3.2. AR FEXMEXRIIZEEHN S 0GRS N

Wk 3 Frr, EAEFERIMAFE S FRESE BRI R RA K 2 O ARAE K AR . 8 HE R
PREHEATIGE , P5 AP A Osghk s, SAHIBMIEL, PRk 31.47%. P4 F1 P6 AbHI R %%,
BT IR KT 15.86%. 18.49%, P2. P3 A [ TCEEE . & AEFEN A0S kK 5 R R AR

LA R EA
40
a
T b
304 be bc _k?__ ST=
g = I
(9]
~ 20
{IE
¥
10
O T T T 1 T
> Qv R > O ©

Figure 3. Effect of modified polyaspartic acid compound fertilizer with different molecular weights on plant development
and plant height
B 3. EfESFEXNHRXINLEHRE S EEKAE Rka I
3.3. PRI FEMMBEXRITERERN =L REENF

3 NTATLE, PS5 AL MR G EE 2 T A AR, BT BRSPS 114.23% . P4 Ab PR G E
SEET P2, P3. P6 4bFH, SXFHBMIEL > HIEPE 77.87%. 18.97%. 20.16%. 51.38%. Hit, HA&EH
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Table 3. Effect of modified polyaspartic acid compound fertilizer with different molecular weight on fresh weight of water

Si?lgécga\?ﬁ EoFEXNMRRIERRESEN=LREENFMN
P1 P2 P3 P4 P5 P6
Hb | (g) 19.9 235 24.1 33.7 415 29.5
R (g) 5.4 6.6 6.3 11.3 12.7 8.8

34. FESFERMRRE RN 0RMH AHERSENRNT

AR ORI SRR SRR ILE 4, SRR S FEUERRMNAZREAIELE T ORE, 5
XEARLL, o gt S ES R ERT, Kb Ea T Bl R R TR 0 it g m g A
HHEMEEER, P3. P4, P5. P6 MG RERAYE, P4 B O R SRS ER S,
1A 53.37, FHECXTHRAR BRI 2R 2R B B4 R 24.99%.

35. FESFERMERRE R =0RFIHRME

M 4T LB H, AHBATE4 N S EHRIK, P2 B N SESMNBLEEZER, PSAEA NS
N 41.23 gkgt, BEE T L HAN R AL, P5 A O S P S ERE, P4 TR,
P35 P6 ML P EELEEZER, WET P2 IR, BEESMERRS FENRA, 203Kk
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Figure 4. Effect of modified polyaspartic acid compound
fertilizer with different molecular weights on chlorophyll
content of water spinach
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Table 4. Effect of modified polyaspartic acid compound fertilizer with different molecular weights on the nutrients of water

spinach
F 4 BETEDFEAMRRNLETHRE GBI 03RS 7 HIFM0
4% (g/kg) 4=t (g/kg) 44 (g/kg)

P1 36.95 +0.93b 3.36 £0.22¢c 23.29£0.87b
P2 37.34+1.13b 3.41£0.19c 23.35+1.39%
P3 38.39 £ 2.60ab 3.43+0.17bc 23.60 £ 1.85b
P4 38.45 £ 2.05ab 3.74 £ 0.06ab 27.2+0.63a
P5 41.23 +1.58a 3.79 £0.15a 27.41+2.12a
P6 39.26 £ 2.57ab 3.44 +0.20bc 28.14 £0.34a
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