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LT B L AR A A R M3 A O Xk,
J& A R Rl T R AU, AR R BRINEGE A
2800 h LA b, BRRZER, AR 1534.9°CHLT;
AEYRR 8.8C A, A PR AR
22 ~ 23°CZ[); AEBIFEIKRTE 180 ~ 200 mm Z[H],
1.2 R

b2 49 2 24 b 32 B B 5 A (Vitis vinifera
L.) FREZER ( Cabernet Sauvignon ) , X5 2015 -4
B2 3 AR A Al AR, %22 A ik gw 2 4F, 2016 4F
R AL AN 4 AEAARR

A2 W e W 11T R R e — R A Y e VR A RR
oA, SRIESN/NEFEF; HopH 94, ALK F i
467 gkg. SR GH 5.6 gkg., KO E 20.8%.
BT At 2401 emol/kg, T L 8.9 mYg, it
WA PR 8 R AL, AL =45%,
N+P,05+K,0 = 5%
1.3 {1

TR0 DX BE B AR ER oA 2, SRk i AR
RRPE, MBS, IR E, HHERR T
BN, WKL, BhaSaE, HRREK R
K, AERE, il 16 gem’s THERGME, AHUR
TR, WEREN 6 FUKY, EIEIRE, ARk
TR, J& 4 PRV, HEERER, 8 4 90K,
TRRE SR, e s e LR 1, &2,

Fz 1 2015 FEiXE IR HIEEE AR
HERE AT HRAK WK SALBE ek

(em)  (gem®) B (%) B (%) (%) B (%)
0~ 20 1.62 9.56 14.35 38.19 31.44
20 ~ 50 1.69 11.50 14.21 40.50 29.60
50 ~ 80 1.65 13.41 15.70 3951 35.68

R2 2015 FRBFBIGR T EE R FHER

TRHEE &k AP WA AREE
(em) P (ghkg) (gkg) (mgkg) (mgkg) (mgkg)

0~20 886 0.33 3.67 14.66 20.35 96.28
20 ~ 50 898 0.34 4.96 22.62 31.26 110.64

50 ~ 80  8.89 0.36 7.88 31.20 33.72 125.31
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WO T, R R 2 k. R @]
1), FLAE R N:P,0,:K,0=19.5:7.5:9, &b3H 1.
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FE K ST AR T IR L B s R a5
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ANFEAEF LS C KRB, AR it
w0 ~ 80 cm 1+ )Z WK &R H CK 43538 i T
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W ZEREK BRI TE R AR B K BE e 0y &
FER S REALEEZ (8] DLALFE T4 + 320 /K
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KR PR A K LA R, HAE
fits FH B AN I K B RGE . (& 3 ).
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OpA]
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R & TRERH . e, EFOL A HOR RAR,
B 5 A 4 it FH B () B8 il B R e AR B Yy
FEI R St S AR A A, AR RS A 2 i

CK l T|1 ‘ ”[: 2 l Tl3 ‘ T‘4
B3 AEEMRBAENTEO ~ 80 cm TEMIKEHIE
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4 3000 ke/hm” FH2ZEAR K, ZACHL NS FL R EEAH EL
ACHIYE N 3 A% DA Ly B KM A= W o it FH &4 12000
ke/hm” Fif £ R AR LE it A 6000 ke/hm? FEAR
T 22.04%, ZEEHEFMAZEAK, K50

IR WA YICHLECIEZIE T, Yot AR
AR M T EOL S ER IR, AFEAEEELL T3
T, mE AP ol ROk S EBUK D E R
(AR TE I I Ko LW o i G s

®3 FAEEMRRAEXNEEMNFEEFERRN

- e S gy e AR IKIPARBOFI SALTEE JiiE] CO, HeRE
[ pmol/ (m*+s)] [ mmol/ (m* - s)] ( mol/mmol ) [mmol/ (m®+s)] (mgkg)
e CK 9.60 + 0.33a 3.11 0.06a 3.09+0.13a 81.09 + 4.73ab 80.55 + 2.94hc
Tl 8.31 = 0.15hc 2.95 +0.03a 2.82+0.08a 64.93 +2.73¢ 72.45 + 1.96¢
T2 7.69 0.33¢ 2.93+0.41a 2.62+0.29 62.99 +2.64c 130.45 + 7.83a
T3 10.35 + 0.60a 3.25+0.08a 3.18+0.14a 87.98 + 6.70a 88.80 % 5.16b
T4 8.42 = 0.62hc 3.12+0.08a 2.69 +0.14a 70.20 + 1.01b 87.25 + 1.15hc
LS CK 18.59 +2.37h 8.30 +0.22b 2.24 +0.23he 110.73 = 0.80d 90.00 +2.47d
Tl 18.62 £2.57h 8.96 + 0.97ab 2.08 +0.07¢ 237.56 + 12.74c 129.20 +3.92b
T2 24.10 + 1.94ab 9.33 + 0.49ab 2.58 +0.20ab 271.49 + 8.24b 106.10 + 4.6¢d
T3 2553+ 1.65a 8.75 +0.29b 2.92+0.10a 276.52 + 4.93h 117.10 + 8.79bhc
T4 18.86 = 0.58h 10.91 + 0.85a 1.74 £ 0.08b 310.42 + 9.96a 209.00 + 8.27a
g A CK 15.91 + 0.69ab 471 +0.10b 3.38+0.12a 154.07 + 13.06a 122.65 + 1.81b
T1 16.53 +0.50a 6.16 + 0.48a 2.71+0.17b 177.97 + 8.20a 178.95£2.71a
T2 15.76 + 0.33ab 5.72+0.14a 2.76 +0.12b 163.55 +9.28a 179.55 +5.53a
T3 17.65 + 0.85a 6.18 +0.10a 2.85 + 0.09b 172.67 + 10.23a 136.85 + 8.75b
T4 13.76 £0.91b 6.11+0.07a 2.25+0.13¢ 16122 +2.61a 86.75 + 8.04c

W ARG/ NG FRER RS R B 2257 % (P<0.05). Tl

2.4 AS[a) AW A5 it FH G PR 4 2 T8 S A8 b b
EpAl

H 2 4 FIAS, AHLICHLECHE SRS A A= i
X PP A A T SR AR A K, IR AR Wy it
K 6000 kg/hm® i &8 25 AR BEAS, T2 4 S B
AL TG E YRR, DG IR AR, A AR

Jiti FH #2247 0, 1500, 3000, 12000 kg/hm® f 4 B 43
BN T 39.47% . 32.21%. 7.02%. 5.42%; Kitt
TEAR[RIAE Y pit & T R IR, Wit
N 6000 kg/hm’ if B & 34N SR IR AR, M A I
HEWIRIETN 15.10%

®4 AREYRRAENFERSERHZN

AbER R (em) RHEE (g) R (g) Rt (mm) 778 (kg/hm®)
CK 12.00 + 0.45bc 109.23 £ 16.01¢ 1.39 £ 0.00a 11.12 £ 0.21¢ 4281 +393¢
Tl 10.72 £ 0.26¢ 115.23 £ 13.70¢ 1.34+0.01a 12.05 £ 0.24ab 4716 £ 138bc
T2 13.87 £0.31ab 142.35 £ 4.02b 1.30 £ 0.02a 11.98 + 0.68b 4608 + 459¢
T3 15.42 £ 0.85a 152.35 + 8.83a 1.33 £ 0.00a 12.80 + 1.23a 5925 +252a
T4 13.75 £ 1.23ab 144.52 £ 12.21b 1.36 £0.01a 12.22 + 0.05ab 5256 + 293ab

A Wy Bt ) R 6000 ke/hm® I, TR TP A 2
P, I3 5925 kehm?,  AH B A W 0% it
90, 1500, 3000, 12000 ke/hm® () 4k 38 43 511 584 hin 1
38.40% . 25.63%. 28.58%. 12.72%. H It 7] UL,
16 B AE D AN B T UMRB AR E B L, @

LRGSR A - AR, AT MR SRR Hb
FESTYIBIAR R, SRS ARk R 0 I

3 32 XoF A ) e AN [ e T 5 TR Y A A 7 A
B, ZHRRATH LT kA

Bl y = -0.0004x+0.3872x+275.83 R’ =0.7826
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FFERM . AWt SRR A
RLRION A B IO, Y dy/dx=0 B, 45 1 BRI
) e e e S AR P Rt FH R 7260 ke/hm?, HHE
TIAAGE S T )3 0 R {1 e et
2.5 ANTRI A 4 % it FH X TR T 4R A R R
A

% 5 A11%, AVLHLECHESERE -, WALy
#en B R B A A R S M E R R, A
Wy s it FH 1t 2 6000 kg/hm® b BT 58 25 39 i AT 1k
Y &, M CK 30 4.80%; [RIAFIZAL# R
R INA A, 54 RS 12000 ke/
hm? Zh BTG 25 VR 25 55 R E R AR R R A9

AL R BN R 225, i HAE b
PR E PR E R & i, AR 5 12000
kg/hm® 4b B A 35k 2 FR A L AS it A 9 o Ak PR AR
33.71%; % i F R 6000 ke/hm® Ab BE4R =
Ty i, 0 R T AN W i e A W it P R
1500 kg/hm® fUALFE, 435380 T 65.40% . 30.23%;
T8 40,15 76 £ W 5t FH & 3000, 6000 kg/hm” )40
T &R PTTESEI TARSHR, &
Wy 5 it JH 2 4 6000 kg/hm” &b B R B A 2077 & 4
A 3550 A R A 2 1)t B A LR, SR AILIE AL
Bt 25 14 A A%, KRR A 2 TR T A
Wi e R

x5 TREEYRAENEERRHZMN

bR ATEEEIEY (%) AR (%) wEE (%) B (me/g) e (mgle) HT (mglg)
CK 25.00 £ 1.05bc 0.89 £0.01a 20.90 = 1.06¢ 7.37 £ 0.24¢ 0.69 + 0.00c 47.04 +4.25a
T1 24.10 £ 2.23¢ 0.70 £ 0.01b 22.20 +0.23b 9.36 £ 0.38b 0.68 + 0.00c 39.51 £ 1.85b
T2 25.40 + 1.08b 0.68 +0.01b 21.20 £ 0.96¢ 11.38 + 0.09ab 0.95+0.01la 38.71 + 1.24b
T3 26.20 + 0.23a 0.69 +0.03b 23.30 £ 0.08a 12.19 £ 0.14a 0.94 +0.01a 3324 +2.11c
T4 26.00 + 0.88ah 0.59 +0.02¢ 23.20 £ 0.49a 11.44 + 0.15ab 0.90 + 0.02b 39.44 +2.36b

2.6 AN it FH X - A AP R 5

5 CKH e, AYLTHUIEE G, A
AR B ERS T LEpHEM SR, AR
AR Z [ 25 AN 3, T AR A & pH (E AT
o dam, BRI AREER AR
ANEY RS FERES T LA YLE S &, HAaH
T2, T3, T4 Z A1 5% N8 %, [FH CK 3 iE 5 5
H12.17% . 24.17%. 27.82%; i A‘EW ik B E 4R
R A S R, SRR B T3 R T4 2 7
AN, (B[R He H Al A Pk 2] 3 22 ROk b

AR B R S 1 A S i, AT REFI AR
Wy A B E A K 0 AR B AR OG, (HAH]
AbBRZ ] T1 AT T2 2253 A3, T3 T4 225348 2
&, ACPE[E] LT3 HACHN S e, R L CKO R
N 54.01%. A=) i A+ AT R0WE R 1Y R
MR ., RIAPICHLIC AT, FAAY)
B FESN T AR SR, EE R T T
SEA P T A i, SRB R
R AR FER BT, AR T T AR
K-

F6 AREYRAEXNLEAUFERBZIME

AbFR pH 2 (gkg) HHUR (gke) A (me/kg) A5 (mglkg ) B (mg/kg)
CK 8.75 + 0.06b 0.50 £ 0.02h 5.75+0.22¢ 33.60 + 1.60c 32.34+1.61b 93.5+8.5¢
T1 8.98 + 0.04a 0.67 + 0.02ab 6.23 £ 0.20b 35.62 + 3.55¢ 36.49 + 1.70ab 115.5 +7.0b
T2 9.02 + 0.05a 0.70 £ 0.03a 6.45 + 0.44ab 40.58 +2.50b 35.56 + 1.38ab 123.5+2.0b
T3 9.15 +0.09a 0.71 £ 0.03a 7.14 +0.27a 48.64 + 1.22a 39.20 + 2.86ab 144.0 £ 9.5a
T4 9.21 +0.11a 0.79 £ 0.03a 7.35+0.34a 50.40 + 1.47a 42.53 +3.56a 137.0 £ 11.5a

3 itig

3.0 AN AWy s B 7 2O0S A S8 SRR S AR K 1
FIRZ R

AW IRAS By & S R GORALER, il S ARAL

AP EHE A AR, %) L PR RO i AT
WY S G2 R4 P PRSP A 2 R S R A A
IR B It RE AR AR AT R AR (2 mm ) FIRI AT 3¢

& (<0.053 mm ) BY& o, H B3 H R IR
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HiE AR, U EAR MRS E R, AR TR E A
RIRGE R E s 8% W R RS AR W %
L FEBCIE T, b K AR SR AR Bt A W ok L
91 B JE I B v, O P A W A R 2 DR R AR A
FITF KRR RL % 2 B R ik
Wy 5 5 W AT DAL B St 2% I 00 A A S 35 (9 AH L
YER, BTG RE, BA M TR MR R 5%
WA 45 1 BF 5 A B BRL e A 5 T KRR R
AT SRR 55 5 P A SR AR E M B AN ., T AR
Yy ¢ 55 R AT IO RE S o - SR AT SR AR 25, i
THEM AR E M. AW 5T & LA HLICHLE
A B A TN >0.25 mm B4R K ER 1 ]
RikEa, HEHEEYREA SR, KHE
PR AR, DL B S5 Rmn A58 4 R A
— 2, B R Y S A HUIETE 5 A
ER, #w 7 R PR & &, AL —FhE
LRSI, RES A o L MR i, (HI
H>2 mm AR KRR P SR AR 5 A ] Ak L ] 2 B
AT R B, mEAEYRAZET,
PEHET 1 ~ 2 mm RAR KRG R T SRR 5 B I 35 0
I, HARMEAE . A HUIEFNAE Y AR AR T AL
PFTFIRASIHIIGE ] 4 2% 20 BF 4R 1 A 4
B SGACNEEEREARE T, e TR 4 A SRR B 3 it A
I G 315 vh? ), BERVERE(R, KHEIR{E
Woimiob i RS R E M . MiAS AT
FEAEA HUICHLBCHEREAL -, BEE A=) 5 i i1
A, >0.25 mm LA K BGPTSR A5 B SR B
FHOMp S, X FEERAKEIE T 8 TR R
T, YR ARSI B/, it AT
BB BRI SR A BT B

AW IR BT AL P IS N S UERE Ty, K
BATTEARERW . ALY R AT A R R e
KA, WK IR, JUHAERD B S b HIRCR
ST A S P RSN AT PN N
WA B AR pe BAT DR E L HOK Y | fR e
K PR A KRR RO T, ELAR P R
ALK B GE L
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Fitl, 2RO, BOR, SF. RSO AR I AL M T

Effects of biochar input on the yield and quality of wine grape and the preservation of water and fertilizer on gravel
soil

JI Li-dong, SI Hai-li, LI Lei, YANG Yang ( Institute of Agricultural Resources and Environment, Ningxia Academy of
Agriculture and Forestry Sciences, Yinchuan Ningxia 750002 )

Abstract: In order to investigate the effects of biochar input on water and nutrient retention in gravel soil and the yield
and quality of wine grape under the condition of organic and inorganic application, a 2-year site-specific experiment was
conducted at the eastern foot of Helan mountain, and the physical and chemical properties of soil and biological responses of
crops under different biochar input conditions were analyzed. The results showed that under organic and inorganic application
conditions, with the increase of biochar application amount, the content of water-stable aggregates of >0.25 mm particle size
increased significantly, but the content of water-stable aggregates of <0.25 mm particle size decreased significantly, and the
soil structure improved significantly. The application of biochar over 6000 kg/hm’ significantly increased the water storage
of 0 ~ 80 ¢m soil by more than 30%, and significantly increased the content of soil organic matter, available nitrogen and
available potassium. It significantly promoted leaf photosynthesis of wine grape, optimized ear length, thus increased grape
yield and improved grape quality. The optimal biochar input in the theoretical yield simulation was 7260 kg/hm’. Therefore,
the application of biochar 7260 kg/hm” in the gravel soil wine vineyard at the eastern foot of Helan mountain, under the
conditions of organic and inorganic application, can quickly construct the soil, protect soil water and nutrients, and is
conducive to promoting the healthy and sustainable development of wine grape industry.

Key words: wine grapes; gravel soil; biochar; water-stable aggregates; water storage; production

86 —



