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Table 1 Nutrient content of biogas slurry
RS E WEASE A AR EAH AR
Organic matter content Available nitrogen content Available phosphorus content Available potassium content
/(g kgD /(mg » kg™1) /(mg +» kg=1) /(mg -+ kg™ 1)
33.74 421.05 82.59 436. 85
N ) S 2
1.2 RBHE 1.3.2 REFESRINE

B BEHLIX A 8 DL T Rt R A 5345
W, i 5 b H, 4000 A%t B CK(BEARBETE
WABABEE KD VT (BRI ECh 0%, B
Wt T KO T (s Jite V8 YR AR B 40 B0k 50200 .
Ts (BEHERWRARFR A B0Ch 75%0) T, (i i V8 W 1
TATECN 10020 . 75 bl P4 Rl AL 25 BB S5 3k AR
— 80, TR R E W SRR ST AR IR KT
. A 3 BRIMEN 1 A~Ab3E, AbBRIA I ARk,
B 3. BEERFG A 10 B IFHBE, &M%
1A HWERE 1 9K, EBERE 4 ¥R, M B R
PR G K LI 5 38 K B e A T » I it P T )
R T S TR ) S NI N T a=
R 10 L, 9 A 13 HEE 1 KB, Z 56 1
FAHURE 1R, B & R L5 2R IELERE 51K,
10 A 20 HIRZRG R . RAEBT RS2 R 7EAR R PO
At 4 A7 w43 FI e B AR B 4 L T R E 3
SR, RECRICY R iE [Pl SL 56 %, IR SR S
R HeTF W R P g, — 80 C ukAf v,
FEGIE LN E
1.3 WmENZE
1.3.1 SREZ&REME

SLSCRE I . ] GY-1 B SRR
WS R R 7 18] IR 6 A S0 B GF 5 2 f il
B, AR ERIE . 7B GB12293-90 7K
IR B SR T R I E R E T E (E T E
P, R EHERY S ENNE. B WYZ &
TP AR 52 L RAPLE 3 S . R4
HEE CHEME: Fl GB/T6195-86 /KR . B3 4k
HEE CHIME L@, 6 “ABRANTEE ., 7§
PEEBE S B <R P H e s

BRI RS ESHHER S W ENE .
1.3.3  WERI Th 25 B I 1 ) DU R

BRI IR 1 g SRS ABTE , r b A
RIS wp B Tris HCL 2 of W (pH 7.0), W&
5 mmol « L' MgCl;,2 mmol « L™! EDTA-Na;y,
2% & TP, 0.200 4 1L ¥ B H. 2% PVP,
5mmol « L' DTT.) K # #F B W & ¥,
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Table 2 Effect of different treatment on production of apple
43 T PR A 667 m? R of LI e
Treatment Average fruit weight/g Yield of 667 m?/kg Increase production/ %
Ty 268.5%2. 3¢ 1548.7 —2.9
Ts 308. 71 4. 4ab 1 780.6 11.6
T3 314. 345. 0a 1812.9 13.7
Ty 294. 714.0b 1699.8 6.6
CK 276. 516. 2¢ 1594.8 0.0

HBEBRNE FRETRE SUERBEKE, TR,

Note: The lowercase letters after the value indicate significant difference at 5% ,the same below.

EPERSRA T 13. 7%, B 667 m® 3472218, 1 kg, T,
b FR ) IR BT R B /N (268. 5 g) . 5 CK AL, 38
AT 2.9%, B0 667 m? S 46. 1 kg, Ts AT
RS CK.T, . T, B, AR ERBE
HART 5 T, B EZERARE ., HBHE
TRV BN 75 Y VB R e B .
2.2 AEHRRS BB ER MR
2.2.1 MBI SE RS & 5 R R

HE 3 AP, B T AbERAL, HE KA EXTH
LY R ZER AR E (HA TN R SR
TS 2= 5 W3, DL T, A SRR 1R
BN 0.90, SXTREAHLL, T, AbBEH] B %
RTHREEE  BEESHEHERNERARE,

2.2.2  WER B SR PITE & R R R

I3 4 AT LU A [ A0 20 S SR SR S P
MEHERRBE ., REER CMF,CK AL
BRSPS RN 2. 78 mg « (100g) ', BEE
R B, REAFEER C HEZH
B, 25 BT ARG BOA E 10020 i, S
RIHER CHRER, N 3. 42 mg + (100073
MR IR W REA AR R RSN AE R CE |
T W A TSR RE PR BRE SRS MUk B A
2Ty ARFRARSE A Al M B A ] e R A Y
KB A, 43 Bk 23.19%.,0. 36 % T, AL
RLN A AR A B R E ST CK AL, i H]
HERGRY CKHILERARE. T, T, 43

=3 7[R 7 B AL FR 3o 3 SR SN R B R R
Table 3 Effect of different biogas sluriy treatment on apple fruit external quality
sl RIYr REE R S
Treatment Fruit length/mm Fruit width/mm Fruit shape index Fruit firmness/(kg + em™2)
Ta 55.3314.62b 66.8313. 88b 0. 83+0.03ab 11. 6540. 14ab
Tz 71.50+1.53a 90. 6713. 66a 0.794£0.05b 10. 13240. 66b
T3 73.6714.97a 82.1745.17a 0.90%£0.01a 11. 8540. 60ab
T4 68.8310.67a 83.67%1.48a 0.8240.01ab 11.1040. 43ab
CK 75.17+4.10a 84.50+3.51a 0.89+0.02a 12.6010. 61a
*®4 A EI b IS 3 R P 7E S R A RAAE
Table 4 Effect of different treatment on apple fruit internal quality
sl HKERCHE TR RS R THERS & BRI
Treatment  Vitamin C content/(mg « (100g)—1) Total soluble sugar content/ % Titratable acid content/ % Ratio of sugar and acid
Ta 2.8240. 08¢ 20.1220. 40be 0. 28+0. 003b 71.50%1. 71be
Tz 3.0440. 17hc 21. 7240. 46ab 0.23+0. 003c 94.73+2.03a
T3 3.2020. 08ab 23.1940.97a 0. 362£0. 008a 64.5243. 90¢
Ty 3.4240.13a 19. 73£1. 06be 0.26%£0.011b 75. 4516. 92bc
CK 2. 78+0. 06¢ 18. 32+0. 26¢ 0. 23+0. 004c 79.43+1. 94b
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Fig. 1 Effect of different spraying treatment on sucrose content and related enzymes activity
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Table 5 Correlation coefficient between sucrose and related enzymes
=] FEAES LES FEAERERR & Bt LES R L
Ttem Sucrose synthase Sucrose phosphate synthase Acid invertase Neutral invertase
PEBE Sucrose 0.648* * 0.53% * 0.042 —0. 085

e R BEMAKTR 0. 01,

Note; * * means significant difference at 0. 01 level,
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Effect of Spraying Biogas Slurry on Apple Yield,Quality and
Sucrose Metabolism Enzyme Activity

CHEN Jianwei'*? ,JIA Liangliang®®,ZHAQ Jingqi®* , WANG Yanbo®® , REN Guangxin®®, YANG Gaihe*®
(1. College of Forestry, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100; 2. Research Center of
Recycle Agricultural Engineering and Technology of Shaanxi Province, Yangling, Shaanxi 712100; 3. College of
Agronomy, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100)

Abstract; Short shoot ‘Fuji’ apple was taken as the test materials, the effect of different volume
fraction of biogas slurry spraying on the leaf on apple production quality and sucrose metabolism
related enzyme activity in the course of mature were studied, The results showed that, biogas slurry
spraying volume fraction of 75%, increased the fruit vitamin C, soluble sugar and titratable acid

content and fruit shape index,improved the apple fruit quality,improved the production of apple,and
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controlled neither spray water or spray fertilizer production rate was the highest, reached to 13. 7%,

which could increase 44. 5 kg per 667 m®. During the later ripe, the spray fertilizer treatment of sucrose

synthase and sucrose phosphate synthase were higher than CK, with the biogas slurry spraying volume

fraction increasing, sucrose content increased; sucrose content and the activity of sucrose synthase and

sucrose phosphate synthase were extremely significant positive correlated, the correlation coefficient

was 0. 648,0. 530 (P<{0.01),0n the basis of that,the synthesis of sucrose in the process of mature of

‘Fuji” apples might be mainly regulated by sucrose synthase and sucrose phosphate synthase. And

spraying biogas slurry on the leaf could increase its activity in the late mature, thus improved the

sucrose content in apple fruit.

Keywords: biogas slurry;apple; yield; quality;invertase activity



