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Different effects of four commercial fertilizers on organic pear orchard
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Abstract  Four commercial fertilizers of Zhongyuan, Saizhong 28, Zhonghe and BGA were applied in ‘Housui Pear’. The
measured parameters were growth index, development of trees, fruit nutritional quality, soil physical and chemical
properties. The results showed that the plant used ‘Zhongyuan’ organic fertilizer had higher values of shoot length,
pigment content in leaves, single fruit weight, fruit firmness, TSS, SOD activity, fruit flavonoid and soil total N, available
K,organic matter and microorganism, but low TA in fruits, compared to other commercial organic fertilizers and
homemade compost. The plant added with organic fertilizer ‘ Saizhong 28’ and ¢ Zhonghe’ were higher in the index of
specific leaf weight, fruit SOD activity and soil microorganism than CK. The ‘BGA’ organic fertilizer significantly
increased the concentrations of Chl. a and Chlb in leaves and fruit flavonoid. The effects of four commercial organic
fertilizers on plant are in the order of ‘Zhongyuan’ organic fertilizer > “Saizhong 287, * Zhonghe’ = ‘BGA’ Commercial

organic fertilizers™homemade compost.
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Table 1  Fertilizer rates of different organic fertilizers

g b : FEAX 28 &
18 5 CK ot AN rh BOA
Index Zhongyuan Saizhong 28 Zhonghe
PRt IR R/ (kg /BB 22.7 1.3 2.3 0.8 1.0
PAA T AR AR 4/ (kg /hm®) 15 000 825 1 500 510 675
1.2 HEREEENE 0.2 g, 20 mL 80 % A TR B, £ 11, B TG 4b 24 ~

1.2.1 #HMARKE BEFMEEERKE EEK 36 h. 2R KA EOCETT BT 665 .649 il
PEEHL TR 1~1.5 m BOME 9. BEALI & 20 ST RS 470 nm 3 APCKR e (L 80 6 PI R S X i . 43531
K", ICHOH Dags \Dosg M Digo o SRJEARAEAITE 3 (8
1.2.2 st@ffkerE 6 FTAEGHRMAR,  RERE. GREEmg/L),

VO R AL 4 A4 2 AN YAEAE RS E 12,4 RERFA RSB A SRR E S
L5 m Z2 A7 FE BB PR EE A R RUAF B A BEESHLI 1.5 m ARBEALIR 30 S,

Fro FAUKAE A B 5200 % o o i R G AR AL AR AR B i PR KPR LR E 0.1 g

-2 TR L B e AR e AR . o RS A SRS R RO BRI 25 B SRl
ABATEEREREN L i E =y T E/ A GY-1 BRI E .

Frm R AV L W e BOR S 6% a] B VTR TR

1.2.3 vFRA A EE4F 6 H F A BUEAYIE A1 FRIL 250 g, MERR R 0. 1 g, B 155 T 4 2345 e #L
R SE e A R R B B AL FRER 30 /i e, H 2 2B AR A BF A1, B ATA
Ao B A 25 B AR R T ik, BT R 5T RS B RR B GO2P/1 F-Hre FHHLAUM E .
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2014 4 55 19 &

A E R % (T A DY 43125 43 BUA] 238 43 1)
PEIRA) L FREL 250 g MEf 2 0. 1 g 4558, I A S 2%
MK HGHE 1~2 min, PEA 250 mL 5380, & 75~
80 C/KW L m# 30 min, B ¥4, & 2. 251 i
U, 0.1 mol/L NaOH g ¥ W /2 ik E .

A AL W 7k B (Superoxidedismutase, SOD)
T 1 < SR 208 IO M 2, g e i ol (W) SR SR o 1Y
Fe WA Z L, LU NBT S64kis B 50% K 14
S G 7 L B U

ST TG 4 12 BOR 52 AT B BB 43, WAL TR Ok
44 BIF S BB A, FRH 10 g 83K . A 30 mL 80 %%
W REGTEE 12 h, 30 CHE 5 30 min, fhjE., 5k
FMA 30 mL 80% Z [, 30 ‘C#E A 30 min, i 1k, 5%
BB E R AR 1 K. A IR IEW . H 800 £ 1
FEA R 100 mL, B S5 mL UK .35 °C I8 e 28 B &%
W, KA 5 mL HELRT 10 mL /K3 fk C18 [EAH
AT B AREW ] 10 mL ZE 1B 7K b Bk . 77 ik
VEWE . ] 20 mL FH 3Rk 0k WO R R W, 35 “C YR Jig
g T, AW EERZE S5 mL, it 0. 22 ym A HLUE
., FE W B R A C18 W AH {5 3% AE ( Welch
materials Inc., AC-Cyy) I & 5 W& #H 8 1% 1%
(Shimadzu corporation,10 ATVP) 4 & B 5] &
ARSI AR Al LR B B () R 58 A AT DS 1 E M AR T
FE . TR ME A Y R R0 AR T 3R RR 1 2 43 3 DA
FILAR R MG E R A bRl & e . TSl A (A R
2% R B W I BEEEVERE . B W :0% (0 min)
—40% (60 min) —>70% (65 min)—>0% (75 min) >
SEAF 10 min, #E3E 40 C, H#E 0. 8 mL/min, £
W R 280 nm™ B S 28 B R S B A I E R
A6 .

1.2.5 t3Emiemkal g 10 A A 7eiE R+
50 em A4S 7R G W PEANAE 4 AN T7 1, B B E 0~

50 em FEB AR BERR 4 a3 T ke 2247 B
Z RG R T SR

4 N R A w2 T 24 -9 G e |kl e,

B P %M 0.5 mol/ L NaHCO, ¥ $#2-4H
BT L

B K%M 1.0 mol/ L NH,OAc &2 k14
SR R

AP R K.Cr, O, %5 &8 P-4 hin $4 vk
e,

TR AL R LG 2 A A K, Cr, O Ak
et

TR VR B R F AR R AR PR BRI B R
A TR B R BRI B 95 3 LR BT 21 B IR 85 3R 5 0 )
B IRANBA R TR B — W R AR R R e
1.3 #iEaE

BAE L4 Excel 2007 #H 5 , R H SPSS 17. 0 4k
P HEAT B 2 7 2% (One-Way ANOVA) 4347 s A~
[l 4b 3 2 7] 2t R A DunCan B & 2. 4
K H Excel 2007 5 B,

2 HBR5HM
2.1 4TEMBLEN FARE WEERZER
A0

5 X REAH EE L B BGA 4b#Ab, HoAth A5 HLAE &b 2
FRAT AL 1« FK AL B A AR . T A 3SUR B
FORREAE K o B K 37,206, FE AR 28 Alvh
A4 B RS A K Ay B L T B K 16, 206
15.4% . 4 FpA HLAE &b B o 1 A5 0 AR L, 22 57
PR 2 ABARIT 8 AR 28 Fl b 4 Ab 3R AT 5 2 4
Lo L 3 0 HE R BRI 9. 19 %6 .8, 41 % F1 7.79%
BGA Zh¥ifa stk sy aE B2 R AR E, 4
R 2,

R2 AEFEVELEN FARE BWEEKEENEN

Table 2 Effects of different organic fertilizers on growth and development of* Housui Pear”’

Jiti N 42b 3 g A KA /em it R/ cm? e /(g/cm®)

Treatment Shoot length Leaf area Specific leaf weight
CK 98.4+18.8 b 70.6 a 6.42X107%b
17 Zhongyuan 135.0418.9 a 71.3 a 7.01X10 %a
FEM 28 Saizhong 28 114,.3419.9 ab 71.2 a 6.96X10 *a
114 Zhonghe 113.6+£19.5 ab 71.2 a 6.61X10 %a
BGA 104.1£17.9 b 70.9 a 6.29X10 *ab

T« [ S EEJE A R/NE P B R R TE P<<0. 05 K P25 . TR,

Note: Values followed by different small letters in a column are significantly different at P<C0. 05

level, the same as below.
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Pigment contents of leaves under different organic fertilizer treatments

ST S W & it R 12, 600, Hofth
IO R E R AE R S R A xR
AN PO AL B ST A R A i 0 BRAE L 25
5 0R L PEA 28 Flrh G A 3L ST NT R E R A B A R
ka3, Bk BGA b3 4h, HAth 4b 3R 52 SOD %
oot BRER A @ 4 b b T A FSUR B B L
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Table 3

Effects of different organic fertilizers on the fruit quality of* Housui Pear’

Jife A Azb 2 PR /g L %K SR/ (kg/cm®) JSE A S SR A 52 SOD /U
Treatment Single fruit Fruit shape Fruit EIEY &/ % MRes/% Fruit SOD
weight index Firmness TSS TA activity
CK 342.2 b 0.92 a 5.07 b 11.9 b 0.31 a 17.8 d
(i 415.3 a 0.90 a 5.74 a 13.4a 0.24 b
34.9 a
Zhongyuan
FEA 28 385.1 ab 0.92 a 4.89 b 12.6 ab 0.28 ab 30.5 b
)
Saizhong 28
R 354.4 b 0.92 a 5.33 ab 12.8 ab 0.26 ab 21.9 ¢
Zhonghe .9¢
BGA 342.6 b 0.91 a 4.86 b 12.8 ab 0.29 a 18.9 d

28 LC-MS 437 . 4 Fh A AILAE &b 2 A X5 RE AR A Hh
8RN HMI, £ 4 RWIGHMR.JHALH R B2. &L
FREMFEALT E CL M b & &K &
Kl 2R B, B b AL AL FE At A DL Ak 2R 52 2K

i) e, B e A S 2 R 0 AR H b fh oAb B S 0 R 22
SR, o R B 85, 27% ., BGA FIZE A 28
Ab B AR SIS B B R R 0 S B X
B 28.83% F1 21. 86 %,
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Table 4 Flavonoids contents of fruits under different organic fertilizer treatments mg/kg
Jifi AE AL FR Treatment
EETE S
Sample Description CK i T 28 BGA T
Zhongyuan Saizhong 28 Zhonghe

REHLF Arbutin 27.14 27. 81 25.26 22.11 17.07
2zt 5 iR Chlorogenic acid 8.95 14. 05 9.06 8.53 6.63
KHFE AT 2% Unknown Procyanidin 39.58 39.09 39.31 37.68 37.88
JF4E % & B2 Procyanidin B2 10.76 24,71 11.04 14. 86 10. 78
% LA E Epicatechin 8.34 18.52 9. 88 11.92 8.61
JE A7 # Cl Procyanidin C1 3.65 10. 1 4.13 6.18 4. 04
KA HR-1 Unknown phenolic-1 acid 0. 88 0.92 0.8 0.76 0.77
KHNEZ-2 Unknown phenolic-1 acid 4. 05 3.39 3.94 2.07 2.94

TE < RS E T 38 0 0 80 19 2 PR A7 808 s o (L VT L8 P 0 A e 0 A D00 28 4 5 2 5 20 S0 P 3R L2 38 R i T

Note: Because of lack of sample,but with epicatechin and chlorogenic acid quantitative respectively,diode assay detector scan spectrum can

identify unknown procyanidin and unknown phenolic acid.
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Fig.2 Total flavonoid contents of fruits under B35 T BE L fp o Ak B ASCR B B 3 L X e
different organic fertilizer treatments i 68. 6%.% L DL 4,
RS AEEHUAL AL IR 3 1 358 B A 38 4L 1R B0 R0
Table 5 Effects of different organic fertilizers on soil chemical and physical properties
Jit S Ak 34 SRR/ B R B SR, ANRS R/ % A 1R I B/ (CFU/ )
Treatment Total N (mg/kg) (mg/kg) Organic Ratios of Soil microorganism
Olsen's-P Availiable K matter CtoN
CK 8.8X10 *b 102.42 b 371.58 ¢ 1.21b 8.0 a 3.5X10° d
fht 1.15X10 'a 128.81 ab 169.57 a 1.69 a 8.6a 5.9%X10° a
Zhongyuan
FEAX 28 9.4X10 % b 109. 78 ab 430.67 b 1. 37 ab 8.4 a 5.3X10° b
Saizhong 28
& 9.7X10 % b 136.87 a 391.61 ¢ 1.54 ab 9.3 a 4.7X10° ¢
Zhonghe
BGA 9.9X10 % ab 115.93 ab 391.49 ¢ 1.48 ab 8.7a 3.7X10° d
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