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HE: [ B8] W AT RRELH Solanum melongena & = PR, [ Fk ] vAEHARE A 3 (ck), HE A
fe kR AL 50% ISR (T)) A A UIE R AL T 100% WAE R (To)2 AL, REHH RE LT E 5%~ T, SR
B, [ 2R ] A8k ck, &1 pH BF I3 (P<0.05), L34, AMR. MAEWRERE K
YR EWIm (P<0.05); ERR B LHRERMHBTERG (P<0.05), FEHEMT 13.8%~223%, £ F T, 2HK, A
70 099.5 kg-hm™2; 4IP3 R KA FHE R T HHEEHIm (P<0.05), WItEREFLREFIR; REFTHERRRTHIHE
F¥m (P<0.05), THEWME, TEREORELEF CRAEFRRLARRZERRENARRNERERS, 7T %
SHRFMH, [Hi) EBAIIEHRLIET 50% IR TAR R GEWSE 2, RRER, FRELERS,
£.9 %40
KR N Ay EE; BALUE; AR, 1R
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Effects of partial substitution of chemical fertilizer with organic fertilizer on
growth and quality of Solanum melongena in open field

WU Jindong, HE Yong, ZHU Zhujun

( Collaborative Innovation Center for Efficient Green Production in Mountainous Agriculture of Zhejiang Province,

College of Horticulture Science, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This study aims to explore the effects of partial replacement of chemical fertilizer with
organic fertilizer in the production of Solanum melongena. [Method] Taking chemical fertilizer as control (ck),
50% substitution of base nitrogen fertilizer with organic fertilizer (T;) and 100% substitution of base nitrogen
fertilizer with organic fertilizer (T,) were set up as two treatments. The effects of different treatments on
S.melongena yield, quality and soil fertility were studied in open field. [Result] Compared with ck, soil pH,
soil available potassium, organic matter, microbial biomass carbon and nitrogen content increased significantly
in both treatments (P<<0.05). The fruit weight and fruit number per plant increased significantly (P<<0.05),
which led to the increase in yield by 13.8%—22.3%, and the yield of T, was highest, which was 70099.5 kg- hm .
The anthocyanin mass fraction of S.melongena pericarp increased significantly in both treatments(P<<0.05), and
thus deepened the fruit color. The mass fraction of magnesium and sulfur in fruits increased significantly
(P<<0.05), and that of soluble sugars, soluble protein and vitamin C and the molar concentration of amino acid
increased in varying degrees, and the comprehensive effect of T, was better. [Conclusion] Replacing 50% of
the base fertilizer with organic fertilizer can effectively improve S. melongena yield, quality and soil fertility.
[Ch, 9 tab. 40 ref.]
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AR RE e 3 RO Al TR & S B R S 2015 4F, ARl AR AR 5 (3] 2020 4FAL AR ff %
WRATE I EIN, BT 2017 4R & OF RIS A VUL T3 7 )P, $ih “X . .
BB 4 ORISR USSR IE g, Horb “2 7 g2 HIA AU AR IE s A e P 2B
CAMFRY R A VUAEE, W2 ER I SRS . AYURIESR I, aeigfe
ARG S, SR RS AR TR BRI, B SR EE I R KA ALIE AL AT E it
M, AUBERAMRGEAEE A 2, BB K IEPIE B, TR VEWE AT WIS 72 I REEE 3K
(] B SHE A P 7 A5 R B OGS A XS 552 00 O RRIR 5 2K B0, il Solanum melongena J& ' [ 1 5 5 HiAR B
pFE G, HEOCT AR T ICE AR, EHmME TR ok . Semaesr I ZSE e,
A A ALIE AL X 75t 7 5 05 B2 e B A 9 80 o ASBIFGE 534 1 A Ta) e 3 AILIE AR T Ak BT
MAEE R . AIEMRAVEFRITR M A =52, R4 SR i As 4k, DU A G A= 7 vh A B ek
RIS %

1 #ME5F %
1.1 HARXER

RISHA, TWITA e R R A, 28 W XS, PSRN 17~18 €. i+
HEReryE, JEARPRILMER . pH 4.81, Wf#A 1982 mg kg, ARUME 16.2 mg- kg™, HRL4P 91.1 mg-kg™',
FHL 22.4 g-kg™", TEYIBK 282.8 mg-kg ™', YA 202 mg kg™, WMAMBA LN 14,

1.2 RIEw A

Pl sl B 20107 S. melongena  ‘ Hanggie 20107, b #ff VA4 A0 T Al A} 22 0F 52 B 42
it THLEANE (F 16%, HAMM W 6%, FALH 23%, LISR801) W [ I e AR S TR R A
HIRAT, AHLUIE (pH 7.6, A 2%, T84 4%, A48 2%, AHUFR 83%, LIFE/EGTH WA #
1148 e SR R AR YR A BR A F -

1.3 iIG4bIE

A R R RS . ARPEAT AT TR EE R, #4847 1000 kg i 7722 3.0 kg &, LA 75000 kg hm™
TR, R AR 240 kg hm 2 A AR 3R

DL AEAE (100% FLAE) A% IR (ck), B8 T, A FE NG HLB AR ILAL T 50% L AB L, T, 4bHk
A HLAE AR LR B 100% BYIL AR & . 8 3 I HE
52, BENLIXAIHES, HHR)E LA B SE A ). it AE

, x1 HBIRAER
LELE B o
. N . Table 1 Fertilization scheme

B (2019 FaA8H ). LY LR VZE SN 2 Jiti FERE/ (kg hm™2) 6A1HIE 7TH16HE
A ATREENE . AR, “ =07 W b3 AL AR ST A

—H- > P — e , N [ > e B ﬁHLHE E%HE ﬁﬂﬂf’/" (kghmiz) (kghmiz)
T AT RO, MERGRKE, PR . S A
11 HAEHR, 178 0.5 m, #kIE 0.6 mo TH: ) ck 0 1200 45 150 150

)ﬁ%ﬁ)ﬁ 2019@57)51 16 H) 3t T 4245 600 45 150 150

(2019415 6H ! El)ﬂ]m ’ ( )l— T, 8490 0 45 150 150

e, TEAETT LA K IE— AL, RERHEEKHEA .
14 WRiERRNE T E

WOARI N, A Ab PREEHLIEEC 30 MRAE R, SETTIRICRM A8 R T R IIRENT, I%E rTH4 R A
Xi & i (SPADY, JFHIPE G FHM XSS & Tmage J BFIE MG ibog i AR RIS, /8 IX
BEMLRAW 10 AR5, MRS HAR ., B, B0 DLSERRpR A R I RS L 25 7
RV E RN s SR pH /R 22100 R B BT JR B 0 B0 SR HPLC 355 SR Se A 3% C iy
Uy R D W G-250 YA SE RV PR B A 0, R RO U 0 S 2R S AT R R
U5 Waters Ace Q-Tag 12 e 50 G W o o B AR e 2 U SRS GV 20 BOR HTBIL IR E ZROE I AE
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HoAth 76 2 Fi i /- BCR H ICP-OES il 2,

G35 T AR A AT A OGRS % T RCRARE ] - SR A T A AL F X FEALE 0~20 em K )ZE 1
BERESY A ERERARIRES, AR, o 2 mm 0, SRR RIERUEIR . A (ETEZE
B, TOC )", R XTI | mm i, FHEMIRER A kil A AL, D L
P00 A MO A, FHRIR SR S-SR B BT L kI - A A, S R B 12 3 - SO B BT T I - 1k
RO, RN 38 pH P2,

1.5 Zitom

K FH Excel 2010 4b ¥ 5§85 A1 2 €1, % J Data Processing System (DPS V14.10) 5 ¥ % 4% , %

Duncan #7582tk 22 254722 5 b PR (P<<0.05)-

2 HERGaH
2.1 AREIHEARANE X 1 15 A 820

%2 Al AHEE ck, AbFRZH I pH W THE (P<<0.05), +IEHERCEN . AL . Wi
YIRS Ay RS B g I (P<<0.05), Hi T, BB T 87.6% . 33.7%. 61.5% 1 156.1%, ®CFH i %

(P<<0.05), IFE3 A5 5 T, M ck MiLL, T, T33emiiff &U% &0 50w Z 18 hn, 5] fAE #0h &( LL i 5
% (P<<0.05), FiRZEFRFEH, MK T ck 5 Ty, T, W +3AE S Aol B R fefd:

x2 AEHEEAERT IR0
Table 2  Effects of different fertilization treatments on soil properties

W pH  BARE/(mg- kg ) AR /(mg- kg ) BB/ (mg- kg ) H I/ (g- kg ) UE WK/ (mg- kg ) AEM A/ (g kg ) AR BR A L

ck 43+0.1b 188.2+6.5b 21.1+1.9a 201.8+4.1¢ 41.6x1.2 ¢ 389.0£2.5 ¢ 47.8+0.9 ¢ 8.1+0.2 a
T, 5.140.1a 385.7+6.7a 22.1£39a 378.5+1.8 a 55.6+£3.6a 628.3+1.4a 122.4+2.1 a 5.1+0.1b
T, 5.0+0.1a 182.6+t132b 22.0t1.5a 255.743.8 b 45.442.4b 509.8+1.1b 60.6+1.0 b 8.440.1 a

AL : IR NG 5B Ab BRI 22 57 1. 25 (P<<0.05)

®3 AEFEELERH ARG LRI
Table 3  Effects of different fertilization treatments on soil properties before and after eggplant planting

AR/ AAR AR/ AP ATEEYIRR/ AEEMIR INTERYLT

RSB ke mpke)  (meke) (ke (mekg) (me-ke™) L
ck -0.5 —-80.0 4.9 110.7 19.2 106.2 27.6 -59
T, 0.3 187.5 59 287.4 332 345.5 102.2 -8.9
T, 0.2 -15.6 5.8 164.6 23.0 227.0 40.4 -5.6

Uil AFTRHGE

2.2 A[EHEAE AL IR X AR 75 = B30

M 4 FTH: AH L ok, AbFRZE A R 220 B 1IN (P<<0.05), A RSB . SRS H AR B
(P<<0.05), FAIRTHEFIPAPRGRACD EI M, 8 RIEETE (P<<0.05), Hh T, i, 4 70 099.5
kg-hm?, MLt T, 847" 7.5%, L ck ¥47= 22.3%.

F 4 AEHEIEALIEERT A0 A K IEARAI RN
Table 4 Effects of different fertilization treatments on growth indexes of eggplant

piseil MefRi/em ZEH/mm HK/em HREAR/em B /g RS IREUA Fei/(kghm ™)

ck 106.8+6.3 a 213+1.1¢ 25.7+£1.6 b 2.3£0.1b 60.0+7.0 b 8.4+2.5¢ 57 300.0+1 501.5 ¢
T, 105.2+5.8 a 26.8+1.3 a 27.6x1.5a 2.540.1a 722434 a 16.2+3.8 a 70 099.5+1552.5a
T, 105.1£53 a 24.4+13b 27.3+1.7a 24+02a 71.7¢11.8 a 12.3+2.3 b 65200.5+1 819.5b

Y [RISIAEL NG R OR AL PR 28 57 2 35 (P<<0.05)

2.3 AN[EHEARANIE RS A B0
FH2E 5 A0 : AHEG ok, AbFRZH M H i A E i (P<<0.05), Hrf T, HE S K, H 226.5 cm?,
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B ck B9 15.2%; SPAD i@ 8RR N T, T,. ck, Hid T, i/ SPAD 48 T, #4011 1 7.5%, %% ck 1%
Iy 14.1%.

2.4 7[E) 6 BE Ab 12 X+ 7t 5 SC &R R A B2 0

24.1 AR HEREREfRREHHH 1 K5 AEHEHELE @R, AN
6 I AL ok, T, SRR BRI (P<0.05); SPAD IS4

3 /I\ ﬂ\ }Eﬁﬁ % ﬁéléiég (a*) ﬁ]j(ﬂ:ig , /ﬁ\: J_:'T’i @ rg Table 5 Effects of different fertilization treatments on leaf area and leaf
(b9 BUNF R, BVBEHEL K T) A6 — o S e —
AR LE AR (CIRG) ek, N 62, T

i ok 196.643.6 ¢ 0424206a  746:39a
T Ty Al ck $9)8 FIRELE . M ok, AbsiZ SR T, 22654632 100141682  69.4429b

R A6 20 B0 E B (P<<0.05), Hitp T, 4k T, 215.6£9.3 b 99.248.7 a 654+4.8 ¢
FHEEL 133mg g, Wk BINT 41.5%, LT, H B ARG SR or A BRI )2 5 5 (P<0.05)
Iy 16.7%.

R 6 A[EAL IR X SR B A FE AN £ Y R

Table 6 Effects of different fertilization treatments on hardness and color of eggplant peel

b3 a* b* L* c LRz A /N £ #/(mg- g ™)
ok 16.1413 a —6.2+0.3 ¢ 182402 a 5.140.1 ¢ 6.6£0.7b 9.4+0.8 ¢
T, 113205 ¢ ~4.5+04 2 16.7¢1.4a 624022 7.740.8 b 1334154
T, 12.740.7 b -5.540.2 b 17.740.8 a 57402 b 7.9+0.8a 11.4£0.2 b

Vil a* RN PRAGAE, a*<0RRLE, a*>0WRL @, FUEM ARG, p* RN RLEE AT, p*<onRiif,
b* >0 R E (0, BODHRR M L3RR RIS, L=00/RB M0, L*=10057/ A0, 8L, BE#sE, chan
ARSI OIEECIRG), LA ML R RO (R EMD), SHEHFZRREEAE] T 0.83 5L AR,
CLWRELE, 2<C<AWRBL, 4<C<SWRL(, 5<C<6W/RIRL, C>6HRER, FIAR/NG FhEF R AL HHH
2453 13 (P<<0.05)
242 AR AFESTHRARE ., TEEE, TAEAREORALELZTCHHwm mE 7M. ML
ck, T, SR 25 FEAIK (P<<0.05); AbHEZ n]yEMERE . TIATEE A BUAM4EA 2R C a8 3m 1
34.6%~56.8% . 28.09%~33.3% Fll 41.8%~122.2%. BrAJEMHE ARSI, HMWERYR T, 2 F LT T,
(P<<0.05).

x7T AELEXIHRAFEE A ERE AIAEEARMELER C RN

Table 7  Effects of different treatments on hardness, soluble sugar, soluble protein and vitamin C content of eggplant fruit

pis:il SR /N AR (mge g ) AR AR (mg- g ) i £ C/(mg g ")
ck 3.32+0.55a 101.29+9.10 ¢ 7.51+£0.53 b 0.15+0.04 ¢
T, 2.83+0.42 b 158.81+£10.13 a 10.00+1.34 a 0.34+0.01 a
T, 3.29+0.37 a 136.32+8.20 b 9.57+0.71 a 0.22+0.04 b

LB FFIRRING G- R R AR B R 22 53 1 35 (P<<0.05)

243 FRIEALIE; B AARGY 0 HERS WA MLk ck, MIHAEER. KNER . KX
QR . 2. HE R ARE MR T B RV B W (P<<0.05), HhBRHE &SN, T, IR D
FHET T,(P<0.05); [FIES T, WHER . BEAR. Fromi. om0 R w200 o R
T ok (P<0.05), T, Wb FIREARR . MR . T2 A 2002 I et R /R VR B B 38 5 ok (P<<0.05).
T E RIS, T,3599.31 pmol-g ™', J&ck By 2.51M%, & T, 1 1.9, 2R EE (P<0.05), AFE4L
FRF Sl b T S IR BT R IR MR PR i BRI Ty Ty, ok AHEL ok, AbFRA 2L MR Al 0 i v
T 80.8%~85.8% (P<<0.05).

244 FRAEIRRALTEGHEREEERAZNZY 0 HEROH: ML ck, LI BEFIHT 350D E 1Y
hn, o Ty A SR SRR BT A T, 3 T 10%, ek HEIN T 22.2%; T, MUSRSCA . WL B 5. B
B RNAR B 4 B8 B 3 BN (P<<0.05), B8 ck A I3EIN T 13.5% . 26.5%. 6.4%. 18.8%. 11.6%. 21.0%
1 13.3%.



55 38 B4 6 1] RABWRAGE: AHUIL I AL B3 30 A= 4 it S A 52 ) 1199
®8 AEHEALALIERT AR K i [ B B AI ST
Table 8 Effects of different fertilization treatments on the content of free amino acids in eggplant fruit
e AR/ AR/ HAm/ AR/ SRR/ SR/ HNEFR/
(pmol-g™") (umol-g™") (umol-g™") (umol-g™") (umol-g™") (umol-g™") (umol-g™")
ck 4.52+1.01b 9.90+£2.76 b 0.32+0.08 ¢ 7.03£1.63 b 4.37£0.93 b 5.02+£0.37 b 8.33+0.82 ¢
T, 4.16+0.92 b 22.72+1.26 a 1.45+0.15 a 32.61£2.23 a 17.03+1.64 a 10.46+2.17 a 10.88+0.34 a
T, 11.55+2.94 a 11.42+1.08 b 0.97+0.13 b 9.45+1.52b 5.82+1.60 b 4.89+0.76 b 9.25+0.42 b
e REAM 225/ BEm/ Haam/ HAAm/ K/ N/
(umol- g™ (nmol-g™") (umol-g™") (nmol-g™") (umol- g™ (umol-g™") (nmol-g™")
ck 11.2242.99 ¢ 25.03+3.11 ¢ 1.294+0.96 a 1.39+0.34 b 99.17+£8.97 b 5.51+1.88b 3.48+0.83 b
T, 35.76+£2.73 a 124.19+1.96 a 1.82+0.76 a 1.96+0.31 a 135.56+1531 a 6.25+2.13 b 3.70+1.42 b
T, 14.63£1.38 b 44.78+7.97 b 1.35+0.17 a 1.89+0.35 a 106.89+6.87 b 10.48+2.97 a 13.38+3.06 a
e =V e/ ik 2 IR/ WHREEER  ARLFT IR/ SRR/
(umol-g™) (umol-g™) (wmol-g™) (umol-g™) (umol-g™) (wmol-g™)
ck 112.04+25.88 b 1.34+£0.10 ¢ 0.28+0.06 b 39.49+£7.6 ¢ 260.75+45.12 ¢ 300.24+52.72 b
T, 129.5249.83 b 3.45+£0.33 a 1.23+0.20 a 99.31+8.71 a 443.44+34.94 b 542.75+43.65 a
T, 308.39+17.72 a 2.40+0.29 b 0.37£0.13 b 53.35+8.45b 504.56+40.95 a 557914494 a
Uil [RIFIARIED NG S REFROR AR 28 57 11 35 (P <<0.05)
®9 ARMEELEXFHRELEFRTERHZIT
Table 9 Effects of different fertilization treatments on the content of nutrients in eggplant fruit
b7 H/(mg-g ™) /(mg-g ") B/(mg-g ™) 5/(mg- g ") Bel(mg-g ") Bi/(mg- g ™)
ck 19.23+0.77 b 3.42+0.20 b 31.38+1.60 b 1.59+0.14 b 1.094+0.10 ¢ 0.18+0.02 ¢
T, 21.78+0.41 a 431+0.13 a 3341142 a 1.90+0.07 a 1.37+0.11b 0.2240.03 a
T, 19.52+0.20 b 3.61+0.29 b 31.03+1.74 b 1.86+0.16 b 1.79+£0.10 a 0.20+0.03 b
Ak Hi/(ng g™ Bl(ng g ") /g g™ Belpg-g™) i/ (ng-g™)
ck 24.21+1.39b 19.50+1.29 b 9.64+0.65 a 27.11+1.54 b 13.44+0.90 a
T, 27.0242.21 a 23.57+1.68 a 9.32+0.44 a 30.67+1.59 a 13.91£1.52 a
T, 24.14+1.61b 19.18+1.77 b 9.34+0.80 a 26.21+1.50 b 14.18+1.38 a

BN PR N BRI 2 5 B (P<0.05)
3 WwE4k

A EIEAE AL 2 X 1+ 152 AE 1 B B0
WGP R R I AV AT 3G i R A PR & it . AR A AP B
(T, 5 T,) RHEA PTG &0 8% LT, (BAPUIE &R (T, 28EE IR D FAEIERZR
50% EIE (T))o X AT RESE A T3 i RS IS PE A AILBTIE AR OGP, T, Ab3 4 BEisi A My AU
HOEEECT T, UEAVUER A Z IR RS & A HLET P -85 Py A LT LS ke 1 48
REMMLRIAE ST, SR LN+ SRR A YA R o
3.2 A[EHERE AL BT A F = £ A 5 R A #20

R B OO R SR SR A MU AL A A 2 B A HLAE AR AR AR o] DA & i 25 7 i 5 i
IR DUE AT B B e A5CR A, R E B He ). A Bt . AH AR e
TESR S AT 4EAE 2R C it/ 5E mh S A= 7 i, A HUIE AR 50% FRAE A BAR T8 HLIE 78 2 2 AR IE
X G ZRRALAERY G5 5L

T B SR — ISR A S T A B ERAL A T CA IR BRI JEIERIIA SR XL R A AR
H5HEAEW, AR LI AV EACLIEEE DR B e R B at gk, (i AR B B n
TR, HMULE TR GE o HEIN I R AT B R AT AILAE G N 1 2B B A ) A TR R TN R Y A Y, 4
THF RS, B BYLE Rt —2 e
A HUAEER B AR i SR S SR e R g i WARGE . 0PI e R B R AR AE R R B s

3.1
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RS RE AR A HUILHE AL B A C 2R B o B 3T, X ] RS i h R E R A
W PRIE I AJEIA 5 A HUIE AN 509% HRAE AL RS 50 P 0 R i 7 B i, X AR T, Hh el i b
SRR IR o BEREA ML S 254 i R L0 i — D7 AR T HLIEA & n A iR it 2 oo R, s
RAEEPT LA YUIEA S SA —E B ik, ST ER S AR J3—Jrm, AP R Le ) R
ARE S WO BA MR E AT, B0 R B RIEA RGPS DA YIS B, FOEA
HUAE A B8 1o 12 o A ) A A M DA TR i 1 v A ) i i 2
i bRTIR, AHUIEEAREEAE b 509% HOPCAE AT LA i 8 i A = B A 3, ks L 3ERE

4 5F ik
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