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AREVHHEENEELSERETE. MR

BAEE, W8, Bk, skRUES

(AR /s A SR eSS, B AWF 832003)

OE: DISHA CIRFEIE AN, PIEK (CK) ME ML mntm it (FS) x|, & 5 ANH
BLAF T ARG AL BE . FY (FAHLER ) . FB (LR +B) . FZ (AHLER +Zn) . FW (FHLEZ +B+Zn) . FA (ML
+B+Zn+5- FILLWENTR ), BEFEAFEAA P E XA AR . RS B R SRR . S5 RRM, FZ bR
B2 R SR CK A FS SLE N T 14.63% F14.93%, FZ H FA O GHE R R EH 5T CK M FS, KIS
FIZEE MR B 2 = F CKo FA. FW A FZ SR E 0 3 F CK AL FS, FZ =i, 5 CKIEm T 12.76%. it
MR R SOFESENT, FZ R R G O EAr, HRSIEMER CK BN T 14.42%., FA F1 FW (1)
ik R C o, TIRTEEIEY L R AL T W T CK, FW AZRBRAT i B4 DL S AE (6t 35 T CKL 45

LRTA, WG Zn BAHLH L FZ, FA M EW XA OCEER L A SRR R, B T
TN Zn AT ROESE ROCEAE, e aRE, e R G

KR A, AL e SR

T A A AEY) AR B AR — R B BR 2
FEARIEIE T L Y, W R T2 .
R, DUIA SR i 1R i A S B H s
WA, it e A, ) AR G i R A AR 1) 5k 2R )
O HA (Vs vinifera L.) EA T & RIF TR,
N FRIE 530 ol )2 AR A . —, R E
EENZFRSZ ", RSB RN ER S, &
TR, HEEMUNZF LR B B a
W), FEME TR B S h A A L AR,
SRS T3 2 W A A e R i o R Y A
BT Rk, T A R S A R R R
T REAEDR, AR AR R W R TR S
B R T T s e TR T

B S5t ] e T HE A BT A v R Y 7 i
B, REAFFERM, s i A T DL S
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ARG, ORI R R R L
WFFEFR A, Wt it B At J8 A T B R 408 412 01 ) 28 1 ™
15.25%, $ermmiam ., R RSEREs, S
HINT 10.66%. SR, H AT T 4 Rk S
KM — BRI A, X2 A B AL T
JE N FH T 2 AR 45 T e Ry i U

AR, I TO A R Ak,
BEALIX IR B0 T, WFFEAS [ AL i AT X 48 450
AR SRS R RS, TS A A AR
BRI AT B e, DASCERS PR B B bR, AL
I g IS R 2 AR 5 T Y o P B LA A

1 MREFE

1.1 gk it

RIET 2020 44 A @ S A A AT 146
AT, AR 5 4E4 BT, B
IS AR M)A HLIE 15000 kg, JRZE 375 kg, Al
. MEAIE (14-14-30) 600 kg, HiB4AH 375 kg
TRIREE 540 kg, >R FHHHLH [A] 4572

R HREPLIX 4133, LIVEK (CK) 1Y
i 8 H AR AR (FS) fEAXT IR, Hgx
MR N SR A B R, SRRE S AN (%
1), WFFEASIRE A i i A X 28 7 00 o ) 2
M, 3B —A/NX, BRI E 3AES,
R 0.8 mx 2.5 m, BRERIREE 15 FHRAE,
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®1 BAHMHERIZHS
FERS

HHLB SRS B T ALA

(g/L) (gL) (gL) (gL) (mgL)
FA 120 ~ 160 80 ~ 100 10 10 300
FW 120 ~ 160 80 ~ 100 10 10
FB 120 ~ 160 80 ~ 100 0 20
FZ 120 ~ 160 80 ~ 100 20
FY 120 ~ 160 80 ~ 100 O 0
U FP AT A AL 2. SWEEE, ALA W 5-
HILZ B,

TRSG AW (6 H 6 H ) FFhA M 1H Wit 47 AL
AR, B RE 500 4%, BRRBIRE RN 15 Lhn®, &
7 dmEi—, mHiEe k., T7H 1 H (FHEM)
FRURRAERES,, B 5 d RE—IR, RS 5 IKERS,
BRSO PRREALAR R 2 FEALRE, ARRE L BEALER 30 ki,
TR RE S B RIRS], WA RREE T -80°CH
R VKA RIAE, T E e &, FRsi
R A FH 00 2 2 SR S O A R b M A5 T A AR
7
1.2 MEdets 57k
1.2.1  #EDEAVERE

20204E7 A 11 H 16: 00—18: 00 #4704 48
BRI E , BEALERE 45 AL T 3 WA AT A Pk Pl SR,
FEHREE 3 25 S A AL AN R, AEEEADE S
Z 48 LI-6400 ( LICOR, Lincoln, NE, USA) | &
R EOEAEE . SILFE . HE COo, W MZE
EHR, SPAD {HRH SPAD-502 B2 &2 .
1.2.2 A il

SN o N b DA ST AT S e MR A NP
iR R 7 SRR AR A 5 /0N DX 2 SR 5 7 1
(kg/hm®) = T x FERREERAL x BRAWIMREL x
AHIE R /1000,

1.2.3 i i ot Mg CU8CRIN E

AT B B oR R b e, m R e R
SR NS AR R E Y, g R C R
2, 4- RSN g ), Rt
R pH /R 2235000, RASFTEEEIEY) & 5ok
FH TD-45 BIE P56 E . R H CR-400 T
2571 (Konica Minolta, Japan ) I &R S AR 1E 07
PIEPEISEEE (L*) | ZLEfE (a*) . #EE (b*),
TR (Cx) . @AM (he) REiEIEE
(CIRG ), AT

CH=Ja*+b* (1)

-
e

A THRIE

GB/T 17419—2018
GB/T 17419—2018
GB/T 17419—2018
GB/T 17419—2018

0
0
0
0

L b*
h®=tan™ —, a*>0, b*>0 (2)
a*
180-h°
CIRG=""" (3)
1.3 Hakbr

FIFH Excel 2019, SPSS 26.0 XHRAT #4740
PRUL K 22 5 5 BP0 #r (P<0.05) FFERE

2 ERESH

2.1 MU AR A A G A R ) R IR
2.1.1  AS[EA ML A X %G A SPAD (B A2 IR
B 1 R AT A ML T RE Ak B X 4 25 i F SPAD
ERYEE, WA 1A%, SPAD B M K E/INHEST N
FZ>FASFSSFW>FB>FY>CK, FZ A BRI SPAD {8 fi
i, N 49.46, I E T CKAFS (P<0.05), FA
A ) SPAD {48 CK Al FS 43 51340 T 14.63% F11
4.93%. AL P FW Fl FB [ SPAD {H & 4R i 3 & F
CK, {H5 FS A/ HIREAL T 1.84% . 2.44%,

60

50+

€
40%

It F-SPAD(E

CK FS FA

FW FB FZ FY

1 AELLGETEEMNF SPAD &
H: ARRVNG FREFORA R B 22 573 5.3 (P<0.05 ). FIAl,

2.1.2 A MU HEAEX I e AR R BRI

2 M ASTRIA LI T AR Ak B 4 4 0 Rt &
FEARBY R, AR 2A W1, 4% A5 AL i AE Ab PR
G HERY B E S T CK, P FA FZ &
T H A& AL B (P<0.05), % CK FlFS 43 )
HEINT 92.82% . 94.10% F1 14.76% . 15.52%. Ab¥f
FB. FY By AR W LT FS,

i & 2B /] 1, AL FEFA. FZ. FW F1FS < fL
SFERFEET CK (P<0.05), HdFA S Fz 23
SALFE R, B CK M FS BN T 127.07% .
109.68% F121.16%. 11.88%, FW. FB Fl FY 4b B <,
LREREILT FS (P<0.05),
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[=]

T

WEEHR [umol/ (m? - s)
~

200 - [

o
D =2

150 [

100 | [

W
(=]
T

MaBICOLRSE  (umol/moL)

S

CK FS FA FW FB FZ FY

0.20 -

i

SALSEE [mol/ (m? - s)

0.05 F [1]

0.00

) ]

S
N
B

ZENEM A [mmol/ (m? -

CK FS

B2 REAETHEM AR

FH & 2C AT, A AL T A Ak 38 Y B E) CO,
e BE Y OR [A) R R T CK, FA. FW 5 FZ /9 i
6] CO, ¥ FE i 2 ik T CK A FS ( P<0.05), 5 CK
FIES AH L 43 91 B AR 19.35% . 17.95% . 2344%. Fl
13.98% . 12.49%. 18.34%.

1] 2D AT 281, FA i FZ Ab S0 26 il o 5 B 25 v
F CK (P<005), (H5FS ZRAEE (P>005), 5
CK AH 38 0 T 73.83% #1178 48%., FW . FB fl FY Ab
FRAYHAE] CO, WREE R T FS (P<0.05), 43 lR#{I%
T 2870%. 3332%. 41.18%.

2.2 A HLM AT 2 A e R A e S

H 2 a0, Em s AL AR S, SR
SRS . AR CK A AN FIFEEESE fin, (H A A0 H
] 22 5 ¥R B2 (P>0.05), FA. FW F FZ &b 3
BB R B T CK ATFS (P<0.05), FZ ()5
RERRE, N270 g, ST FZ FHEE RS,
WE R T CK M FY, #5403 8 MR B /MR N
FZ>FASFW>FB>FSSFY>CK, H /1 FZ 5= & & =,
B CK FFS 3 380 T 12.76% 1 5.80%, 4454
WK, FZ A 0 2 3G P RO B

®2 FAELETEHHENFEREEMREER

e HiAz Y1z R Tl R
(em) (em) (g) (g) (kg/hm®)

CK 1.58 £ 0.09a 1.54£0.11a 2.22 +0.06d 346.40 +27.27b 25720.20 + 135.00b
FS 1.60 + 0.10a 1.56 £ 0.10a 2.42 + 0.06b 369.20 + 47.14ab 27412.10 + 233.33ab
FA 1.68 £0.12a 1.64 +0.12a 2.68 £ 0.04a 379.40 + 45.38ab 28170.45 + 224.63ab
FW 1.69 £ 0.12a 1.65 +0.15a 2.65 £ 0.04a 373.10 £ 29.51ab 27702.68 + 146.07ab
FB 1.62 £ 0.13a 1.59 + 0.16a 2.38 +0.01bc 370.00 + 36.94ab 27472.50 + 182.85ab
K7 1.72£0.19a 1.69 +0.17a 2.70 £ 0.03a 390.60 + 47.99a 29002.05 + 237.53a
FY 1.59 £ 0.16a 1.63+0.21a 2.34+0.0lc 351.50 + 27.20b 26098.88 + 134.64h

TE: RPEE A E = AR5 RSB G A /NS FBEERR 248 Duncan KGR 7E P<0.05 K2R . T,
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2.3 A AL Ao 7 RS R A )
2.3.1 A AL i A Ak X A A SR S S S
FEE 3 AHl, #SAbPREFIISERE (1F) 38 CK
AN F R REAR, JUHE FA FIFZ AL BE, FA, FW
FIFB AL P RS20 (a*) 3 T CKL FS
FIFZ (P<0.05 ), Mt i i A Jid 25 A1 T SR S 2
JE (b*) (P<0.05), JoFC/ZFSAb, Hokif i
WA, @M. BEaBURRYE L*, a*, b*(H
TR, FRZGEA PR R I (R, @R

T RS A, ISR RN R, B
4fi, FA, FW FI FB {7 5 16 1 B W) 25 & T FZ FLFS
(P<005), {H5 CK AL 22 A3 (P>0.05 ), 4515
T AR ALBRAA A F YA KT CK (P<0.05 ), FA,
FW. FB. FZ. FY i (& & f & % = T FS (P<005),
HRAESCFEET AT, WA A B A T RS
EAEE (P<0.05), JUHZEFZ M FS AR, FZ# CK
RS EIEIN T 27.71%, {H FZ 5 FS 2b 3 2 ] 2%
AR (P>0.05),

®3 FAELETHAAEERLEESH

Ak OREYISEE NGNS gl PRI @R () BlasE
CK 28.50 = 1.96a 5.40 = 1.44h 4.611.18a 7.25+0.98a 40.86 = 12.16a 3.91+047¢
FS 2731+ 1.71ab 5.45+0.68h 1.12£0.47d 5.570.74c 1142 £381c 5.14+0.29a
FA 26.71 £ 1.21b 7.01£0.39 2.74 = 0.63b 7.54+0.56a 21.18 = 3.80b 4.64+0.15h
FW 27.51 +0.45ah 7.17+0.75a 2.80=0.77h 7.71+0.95a 20.95 = 3.89h 4.52+0.24h
FB 27.50 + 0.94ah 7.21+0.93a 3.16 = 0.50h 7.88 +0.98a 23.65 +2.99h 4.42+0.10h
FZ 26.58 + 0.54h 5.63 = 1.29h 1.88 = 0.75¢d 5.95+ 1.43bc 18.00 = 4.21h 4.99 +0.26a
FY 28.45 £ 1.35a 6.22 0.94ab 2.57+0.17be 6.74 % 0.90ab 22.69 £ 2.61b 4.48 £0.19h
232 AFEAAHLIIEX AR S BRI REES T CK (P>005), A5 FSHZSA R

2R 4 W, £5 b PR A R ST i R B i
CK ¥IARFIFREER N, JUHUE FZ 403, ¢ CK W3
WHNT 1442%( P<0.05), FA, FW. FB A iR & &
WEET CK (P<0.05), H5 FS FIFY LR R
F (P>0.05 ), Mt i 1o AT AT Sl 3 ARG SR S T i 2 PR
F (P<005), FA, FW., FB, FZ Al &R & =5
FS A ZE AT (P>0.05), FA FIFW 4542 % C &

P == =

(P>005), FAZE/E R C & Bl m, H 1951 mke,
BCKIGHN T 179%, FA, FW. FB., FZ 1l i [
VI CK M FY 2573 8% (P<0.05), JUHJEFA,
H5 FSHH 2R ARE (P>0.05), £4 P AL
AL EPEE ST CK (P<0.05), BRT FAFI
FZ Rb PR, AR PRIE] I 22 53 B3 (P<0.05), FA S
FZ Z [R5 A8 (P>0.05),

R4 FEKETEHERLAMAMEE, THER, #4535 C. TALERY. ZEHESE

e AR S AR AE IR YRR C it AEVERIEY) i AR i
(%) (%) (mgrkg ) (%) (mg/g)

CK 1614 +033c 0.810.03a 16.62+0.83d 1616+ 1.47h 4.15+0.08¢

FS 17.91 +0.02ab 0.63 0.03¢ 18.97 + 0.54ab 18.33+0.58 4.82+0.09

FA 1836 + 0.56ab 0.62 + 0.04c 1951 +0.54a 18.71 +0.60a 536+ 0.05a

FW 18.26 + 0.49ab 0.67 £ 0.02¢ 18.61 + 0.63abe 18.68 + 0.4 5.08 2 0.04D

FB 17.48 + 1.33ab 0.64.0.01c 16.80 + 0.94cd 17.94 + 138a 4.55+0.04d

FZ 18.47 +0.74a 0.61 £ 0.03¢ 1734 + 1.88bed 1855+ 0.80a 527+0.12a

FY 17.13+032be 0.73 £ 0.05h 16.98 + 0.83cd 1621 +0.56h 4540.11d
3 Wi eaaR, RN TEEERAE AR 3
B B, W T S A D6 S R AT — E 1R
3.1 AL FEXT G A E 2 Wi O AT SRR, FZ AR BRI s

2R R A URA YT T B AR B — Bl E 2

S

KRB CK A FS BN T 14.63% 1 4.93%, Wit
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WIS Zn A DL TEAE FA. FW ., FZ X266
YER M SRR LTI A AL B, LB Zn XE G
Ve BRSO, X SRS T i T &
Zn M TDAE T TG A Rt I RIS 25 AR L. 3K AT
BEE T Zn 25 4 MM SR R AT EE I Y,
Zn WA HLM IS A R T G, 3 i
MR R G, HA, PSRRI BTG T LIE L CO,
1 H,0 A B HyCO5, FEOCIE M o F2 b, 3 o Jf 32
F BRI H,CO, BT CO,, ROGAVE PR L &
CO, IR ', Zn AU LB 00 & PG AL B T,
TSR PR o — O S IS A Al T ) L, I
I, WS Zn 09 HLAT AL AT R ROt A AR
FHERBERTE CO, MUK, S5 O T 4 R Al A
Yt EEM . AR RV, BUE S Zn 9 THIE
P THIAM SRR R, R R AR, i
M E R AR
3.2 AN[EA LT X A2 e A

WSt P T FEL T L kB e A i 0, R
R REAR . R SRR B I R,
P T RBMEW R R RO EN, WG
(] I A A A SR SRR A . PR RO K
APEIAT AN R R EE RN, 45 Ab PR [R) YA TG b 3 25
5, FAL FW FI FZ SR s 00 T HoAh b 3, LR
I Zn AL FZ BEEE 2= T CK, 8 CK ATES 43
BT 12.76% 1 5.80% . AT IS Zn AT
UM AL B e 1 i R, AR, W
i LV B 1) Zn T A AR v AR e ) 1
PEHEE D PR R, Zn AT LIS A BT
AR SR T H R =i, T RS2 Zn J2& 2 il
LRy, EAERE . RGBSk ik
BV RS T EEEN, e A AU IR
POCETEN, fEta A, MR i A4 2
%ﬁﬂ@ [24—25]O
3.3 N[EIA HL T X 2 5 S5 2

A 2 AL S A B 8 1 ] R R € B8 ) S
DS EARN TR =2 G NES) S N (N
N TR, AFITE A, aOEBERRIRE
SCATEPERCK . CIRG AT DA TR) 2 S e S A A A6
SRR DN E RN R VRRARIE] R7o i s e oY AT 4
WA S A R A R S B R R B R
AHFFE R, WA LI T L RE S I A A 2R
B TR, SRR, B MR
E@, RGN Zn TR AP AL FA. FW A
— 148 —

FZ ()RS AT A & it i TR U N Zn JTR AL
MR, BB Zn TR AT LIA R SERE LR,
JRUA AT RE AN W Zn JCRAESE TR A A EA T
SEAERT, MR TSRO m AR Y, Bk
MU ff it — 2500598 . IS Zn B9 A AL 1T AR
FZ R BFIES N ALA B9 HLTE AR FA b X 46
O S R 2 T HAAL R, KR T Zn
FALA YIS 5 E WA K, toh, HAbHe
WFFTRA, Wil ALA 43 5 m 46 6 A 26 A i3t
ST,

4 Hig

A 2 SR SN R TR W A7 BIL - T XS 2R 52
JeE AR PR R — . AR
W, Wt Zn BOAATLI T A A i i £ e A i
MR E i, LS, A RER & 4™
W, (EIERICGE O, SRR

Sk
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Effects of different organic foliar fertilizers on photosynthesis, yield and quality of grapes

CHI Ya-chao, YANG Peng, CHEN Hong, ZHNAG Feng-hua" ( Key Laboratory of Oasis Ecological Agriculture of Xinjiang
Production and Construction Corps, Shihezi University, Shihezi Xinjiang 832003 )

Abstract: Using 5-year-old ‘Frei seedless’ grapes as the test material, five organic foliar fertilizer spraying treatments were
set up, namely FY (organic acid ), FB (organic acid+B ), FZ (organic acid+Zn ), FW (organic acid+B+Zn ) and FA
(organic acid+B+Zn+5-aminolevulinic acid ) , with clean water ( CK ) and conventional amino acid foliar fertilizer ( FS)
being the control, and the effects of different organic foliar fertilizers on grape photosynthesis, fruit yield and quality were
studied. The results showed that the chlorophyll content of FZ treated leaves increased significantly by 14.63% and 4.93%,
respectively, compared with CK and FS. The net photosynthetic rates of FZ and FA were significantly higher than those of
CK and FS, and the stomatal conductance and transpiration rate were significantly higher than those of CK. The single fruit
weight of FA, FW and FZ was significantly higher than that of CK and FS, and the yield of FZ was the highest, which was
12.76% higher than that of CK. Through the analysis of grape fruit color parameters, FZ had the best coloring effect on grape
peel, and the soluble sugar of the fruit increased by 14.42%, compared with CK. The vitamin C content, soluble solids
and anthocyanins of FA and FW were significantly higher than those of CK, and the soluble solids and anthocyanins treated
by FW were also significantly higher than those of CK. In summary, spraying organic foliar fertilizers FZ, FA and FW with
7Zn added had the best effect on the photosynthesis, yield and quality of grapes, indicating that the addition of Zn to foliar
fertilizer could effectively enhance leaf photosynthesis, promote grape yield, and improve fruit color and quality.

Key words: grape; organic foliar fertilizer; yield; quality
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