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Table 1 The basic soil chemical properties
B - 2 AYLUR WA B AL
Layer/cm P Total salt Organic matter/ (g » kg—1) AN/(mg + kg~1) AP/(mg « kg™ 1) AK/(mg « kg—1)
0~20 8.41 0.19 3.19 14. 61 2.44 79. 33
20~40 8.56 0. 24 2. 54 23.08 7.79 57.83
L3 Ik mE,

RIGR A 2R R ML IX AH %, & E . T1 8 AL
(CK:JEHIREK 75 kg « hm ™ * , 7B #1318 MEBE IR — S IR £
£ 150 kg « hm™* , R SCRE K B8 il A B 47 = u B IR
300 kg « hm™* , SR 50 @ BB M AR ERSH 300 kg » hm™*),
T2 MiEZAEHUIE 7 500 kg « hm 2. T3 MiFs £ @A
HLAE 7 500 kg « hm™* [ T4, jifi B R B A ¥l — THLE IR AL
(BEZEA VLR 7 500 kg » hm ™2+ FUHEAL) . T5 e B i
R IRAE (LA IR AL 7 500 kg « hm ™ * + 8 #ifs
B, T E 5 ¥, /X T A 100 m?, 45/ X 34 O K
13 500 m® « hm™*, 43 8 IR 5E. HE KM
WFF 95 e hte , MEAC R BE 40 cm, FEBE 40 cm,
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FAAS RO 2196 1 PR TP 48 28 AT RS A L BIRS  Wbk e,
FHr 502 # SPAD THUl B4R E A&, C1-340 FHpk
A& RGN E A TENR , HREFEE I By 7] LI =
MHFR & &, K28 A H.SO,-H, O, 15 & ZR Bk
FE VAR AL B Ak e . 28 KGR E T
et

L4.2 REESIERESFHNE RN 7R
ARb PR REHLE B AR R SR A 10 A4, 5L 20 hr,id
SRR R AR R I A TR IR, L& i
TR E . AT B & B A F R R
FE R i ] NaOH i %2 1500 %8 W] ¥ M0 2 | R
BRI 7 A B AR AR R BTk B e AT A &
F pH 7~ 22 35 W %€ . B B A Folin 3R 71 38 J& e 1 ik

L4.3 8 EMmmmE  RICRE M 5 mEE
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{2k R, Hop pH I SH-3 &5 0 2 . 2 2
DDS-11 B 5 A0 %8 A #L 5 B 4% TR 48 Atk — TR R
8K 8 200 5 2 A H. SO, -H, O, I & 78 18 1k 1
FE ISR R AY B0 W E B B R R S B BT L Rk
M5 R R KOG TG T et
L5

UG BHE R Fl Excel 2003 3 B 3 /6 3£, H
SPSS 17. 0 #4741+ 43t , X 5 Z B 2317 B &
K g, B &K P<0. 05,
2 HRE5SW
2.1 A PR AE R A A A K AR AR AR

R 2 ATAL EAA PR S IR AC e A K T
2.30%~17.51% , B T4 FHfs K A% 102. 26 cm,
ERTHTAAM; T2, T4 £ # BIAHA K, T3.T5 # &)
AR, Hd T2 BB ERK FHEALAE, X 33.21 cm;
58 H M AR AR H, T2, T3. T4 BRSSO N T 4. 64% ~
21. 47% ,'T5 WAPHIEIRS & 4= 5 it A HLAR S R TR A2
THERAERK, BREMMERTS, WK T 16.03% ~
30. 45%,Forf T4 BEE 3 163. 19 om, B 25 FH &4
5 FHAVUC S ZIRIE Mt 4 K & B IR % T 37,52~
38. 74,10 T1 & 10.42% ~14.01%, B R BEMH 2R,
He T2 g REERE EEMNIE—ILIEHRRA R
T4>T5>T2=T3>T1, K T4.T5 BEESTF T,

3 2. =

x2 BUEREMEREFHERKZEHZ M

Table 2 Effect of organic fertilization on the growth of wine grapes

POk FRK R K R EL e MR AR 15—k %

Treatment Shoot/cm Deputy shoot/cm Deputy shoot number Height/cm SPAD NDVI
T1(CK) 87.02+0. 61b 29.70+1. 24ab 9.6940. 25b 125.10+6.87d 33.9840.51c 0.80+0.001c

T2 89.0241. 88b 33.2140. 25a 11.77+0. 82a 154.38+1.01b 38, 7440. 65a 0.84+0.01bc
T3 89. 30+2. 28b 27.53+1.17b 10. 38+0. 32ab 145, 5143, 75¢ 38.3440. 50a 0.84+0.01bc
T4 102. 26+8. 94a 30. 34+2, 06ab 10. 14+0. 63ab 163.19+8.78a 37.77+1.18a 0.90+0. 03a
TS 97. 83+4. 90ab 25,4842, 37b 9.4140. 14b 145, 1542, 86¢ 37.52+1.26a 0.85+0.01b

AR E FATHZ AT

Note: Growth indexs measured before removed shoot.

3 M, TAT5 R#FEME LA ERAET
10.61,10.92 pmol » m™2 « s71, b, T1. T2, T3 ¥ fn T
86. 80 % ~104. 88% , T2, T3 A {2 ik % % ¥ 't & 3 H 0
B EREMREREE, TS WRILSESIEKHE

85.96 mmol e m 2 s ', IWEEAHEEYT 12.35% ~
165. 31 %6, Horp T3 XS L5 BE R M 5/ T5 (78 s 5
R TLRE T 96.67%,35%) 4.13 mmol » m 2 + s 1,
T2, T4 [FIRE4R R T 0 H 2815 R, (I kb TS /1N A #l

184

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

F @ & 2016012):183~187

- FESIRE -

R B, 42 Y AL R P 4 28 g 1) CO, MR ERRIR T 0. 27 %~
0.78%, HA T4, T5 (R RE Z ;T T5 RILEEHR K,

KA R AR AR, RA 0.26%, T4 fI7K 40 F FRCR &
BB 0.29%,T2.T3 Xtit B K 43R SR /N,

%3 TEAENIE R ERBEEE S ERE R
Table 3 Effect of organic fertilization on the net photosynthetic indexes of wine grapes
hb¥g LA HER IR MR JafE COp ¥ B KSR FRCR

Treatment Pn/(ymol + m—2 « s71) C/(mmol * m™2 « s71) E/(mmol » m—2 + s71) IntCOz/(mg » kg~ 1) WUE/ %
T1(CK) 5.33 32.40 2.10 330. 21 0.27

T2 5.68 66. 46 3.56 329. 32 0.27

T3 5. 66 36. 48 2.11 330. 03 0.27

T4 10. 61 76.51 3.72 327.71 0.29

TS 10. 92 85. 96 4.13 327. 64 0. 26

2.2 AL AT AR A AT S e A B B F R R
A2 4 AT, bt A HLAR B &2 TR AR BB i /N SR Sk
2 B0 B R B A A SR AR R B R AR . R
BR/NFEB R T1>T3>T4>T5>T2, K T2 {H 5z
kit B EMEMLT 6.82%, A 12. 97 mm, HE A B2 5]
T V2 5 b FA A HLUAE B R TR RO 4 R VS 4 4 SR 2

MR ERK T 1.60%~18.09% ,H T2.T4.T5 Bk
FREWERH 2.13 g U L, BFRF T1 1 T3:; REK
FIW R T1I>T2>T4>T3>T5, )i FlA WL S IR AR &
RERKAEET 14.27%~21.31%, HAR B2 AR
FRER =& R IR T4>T3>T5>T2>T1, T4 =8 &
Bk 6.45 t « hm 2,857 4. 32%~16.01%,

Ba Py A | =3 el =
F4 TEAHIEENREA R R SERR 2NN
Table 4 Effect of organic fertilization on the morpholoogical indexes and yield of wine grapes
it b KE Bk B REK e
Treatment Particle size/ mm Single grain weight/g Ear length/cm Yield/(t « hm—2)
T1(CK) 13.92+0. 05a 1. 88=+0. 04b 15. 63+0. 38a 5.56+0. 05¢
T2 12. 97+0. 29b 2.227+0.27a 13. 40+0. 40b 5.80+0. 06b
T3 13. 80+0. 33ab 1. 9140. 07ab 12. 4740. 03bc 6.1840. 22a
T4 13. 69+0. 45ab 2.22+0.11a 12. 87+0. 43bc 6.4540. 08a
TS 13. 24+0. 25ab 2.134+0. 12a 12. 30+0. 06¢c 6.1440. 02a

2.3 AP AE S T A2 S R AR R

I 5 A, 4 FhAERE X RE AR 2 A 2 SR S R Rl
BTG & B p RN, Horh T2 3008 B2, It E IR 3k
B KR ME 21. 75% 85 T4 Z LB EHEZES ;T4 {2
AEEESERE N, SHEE 4 28.71% ~
43.36 %, Hp A B (6] JC B 25 5 5 T2 4 ok SR ST v
EMRSEBERMS] 0.76%, 1L TLHINT 0.04 M4
AP T2 FORERR L B K T H B A3, T3, T4.T5
EPRAR T R W T B A &, DT 42 HEBE R EL 3 L

H T4 fVERR LA Rk B 34. 21; T4 TS BE IR R HA R
SEHE MY S B, AR H T1 & 58.71% .91, 74% , i
T2 F1 T3 XF BB & & Jo i & s m; T3 [ R sL b
HEEBEMRMKT 7.78%, T2 T4 R AFHNHNE,
THTA HEFEERARKR0.95 mg - g ', TS KT 16
BEEEMEE Tl TR EMER T4 HHRLHWRT
SEBESTHEABE, M T1 T 39.74%,T3 K
Z T2 T5 R T REHF R T EREFMARE.

- R ;
x5 TEEYIE B ERE R R E
Table 5 Effect of organic fertilization on the quality of wine grapes
hb3 MR Y ATV A E R BIR 1L §sy: HadH B
Treatment  Soluble solids/ % Soluble sugar/%  Titratable acidity/ % S/A Total phenols/(mg e+ g~!) Anthocyanins/(mg+ g~ 1) Tannins/(mge+g~1)
T1(CK) 20. 4040. 26b 14. 76 +0. 77b 0.72+0.01b 31. 1340. 42b 11. 02+2. 03¢ 0. 90=+0. 06b 4. 5840. 65¢
T2 21.75+0. 39a 15. 81+0. 25b 0.76+0.0la 28.63+0. 47¢ 11. 67+3. 85¢ 0. 9240. 00a 4.1140. 32¢
T3 21. 05+0. 35b 16. 44+0. 76b 0. 62+0. 01c 33.98+0. 77a 12.37+1. 33¢c 0.83+0. 13¢ 5.96+1.18b
T4 21. 5540. 79ab 21.1640. 81a 0.63+0. 0lc 34. 2140. 36a 17. 49+6. 70b 0.95+0. 19a 6.4010. 18a
T5 21. 25+0. 09b 15.94+0. 17b 0. 64+0.01c 33.22+0. 46a 21.13%+3. 85a 0. 87+0. 06b 4.3140. 68c
v, y N A EL 2 -1 P
2.4 FIEAPIEICX A R A S et th & BN E R 0. 28 mg « kg, H g 4b 2 N

HE 1 /A, 5 T1 AL, i AAVUAE S Z IR AL B &
FEAK 13 0~20 em ) pH, HH 0~20 cm<(20~40 cm,
T2RZTEHEBERTHELE, b TI KT
2.88%0; b B E KPR ET B ELIERE &AL
HRETELESEXNR T TIELEE,0~20 em iy T5

FRT HE2 AR, L T2. T4 e F 8K T
29. 63%.37.03% ,4 ML) 20~40 cm HIEL L A&
YA BRI B AL R £ R R B3,

T2.T3.T5 M LA ML & & 0~20 cm™>20~
40 cm, fEAB PR E IR RS 0~20 cm 2 ZHNE
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MURSERIMT 1. 78% ~53.33% , Hd T2 3R &4,
YRS EEE 3.45 g » kg ', T3. T4 {23 20~40 cm
A HUR A BN, T2, T5 ) 20~40 cm +3EAHHL
FEEMETF T1;T2. T3 HERMEASERIANEE
REFTFE. M. TS RENTEGTFLE HT4
T5 ) 0~20 cm +ZMRMHA & & BE/NF T2 M T3,
JuH T4 [ T2 2> 65.57%, H T4 kb T1 F#KT 28%.
T2.T3.T5 WAMBESE 0~20 cm>20~40 cm, H
EEHEAMBE SR T #INT 27.27%~116.77%,
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y ﬁ
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BBtk RENHE FEEEHERZ, LS
HAL BRI & BRI A 0~20 ecm>20~40 cm,
Hie A VUL S 2 IR AR i - sl a5 4 & &3 m, Horp
0~20cm N T2 S BEE BT 48.00 mg « kg™, 0
B3F,20~40 em N T4 8K 30.50 mg « kg™ ', BEH
F T, BE5HE 3NMBEZRITEEEHER.
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Fig. 1 Effect of organic fertilization on chemical properties of soil
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Effect of Organic Amendment on Wine Grapes and Soil Chemical Property in
the Eastern Foot of Helan Mountain

XU Xiaorui' , WANG Rui'?,]I Lidong® ,SUN Quan*?,LI Lei' ,JJANG Peng'
(1. College of Agriculture, Ningxia University, Yinchuan, Ningxia 750021; 2. Grape and Wine Engineering Center of Education Ministry,
Yinchuan, Ningxia 750021; 3. Institute of Agricultural Resources and Environment, Ningxia Academy of Agriculture and Forestry Sciences,
Yinchuan, Ningxia 750002)

Abstract: To solve the problems of barren soil and low efficiency of fertilizer in wine grape cultivation region in the east of
Helan Mountain, The paper discussed the impact of organic fertilization on the growth, yield, quality and soil chemical
properties of wine grapes °Cabernet gemisch’ through field experiments: conventional fertilizing, sheep feces, enzyme
microorgainsm organic fertilizer,eletrolytic manganese residue compound fertilizer. Compared with conventional fertilization,
the results showed that the treatment of sheep feces not only reduced soil pH and total salt significantly,but also increased
soil organic matter, available nitrogen, available phosphorus, available potassium content and it had distinct impact on soil
structure, Enzyme microorganism organic-inorganic compound fertilizer was more advantageous to enhance the wine grape
quality and yield than chemical fertilizer applied only and fermented manure applied only. Electrolytic manganese residue
compound fertilizer contained a variety of medium trace elements, which benefited plant photosynthesis and increased the
amount of dry matter accumulation. Through comprehensive analysis, enzyme microorganism organic-inorganic compound
fertilizer was more suitable for the high quality and efficient production of wine grapes in the east of Helan Mountain.
Keywords : organic amendment ; wine grapes;soil chemical property
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