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Observation and analysis of 9 kinds of nutrient
deficiencies in ‘ Shine Muscat’ grape

FANG Xiaoyu',XU Wenqing”,LI Shaonan' ,REN Yanhua' ,SHANGGUAN Lingfei' ,LU Aihua’,FANG Jinggui'"

(1.College of Horticulture ,Nanjing Agricultural University , Nanjing 210095, China ;2. Agricultural Technology
Promotion Station of Jiangsu Agricultural and Rural Department, Nanjing 210036, China)

Abstract ; [ Objectives | The study aimed to observe the apparent differences of visual symptoms of 9 kinds of nutrient deficiencies in
‘ Shine Muscat’ and study the growth indexes such as plant height and the physiological indexes such as chlorophyll content,so as to
provide reference for early nutrition diagnosis and fertilization guidance in the field. [ Methods] The cutting seedlings of 1-year-old
‘ Shine Muscat’ as materials were cultured in perlite pot in greenhouse with modified Hoagland nutrient solution( CK) and nutrient
deficiency solution(-N,-P,-K,-Ca,-Mg,-Fe,-B,-Zn,-Cu). The apparent visual symptoms of plants growth and physiological index
under different treatment conditions were analyzed. [ Results] When P, Mg and Zn were absent, ‘ Shine Muscat’ developed symptoms
earlier. In the absence of B,Cu and Mg, the growth of plant height was obviously slow,the symptoms were severe and the mortality
was high. Compared with stress control, the number of leaves of ‘ Shine Muscat’ significantly decreased when Ca and B were
deficient. Deficiency stress significantly reduced the chlorophyll content of ‘Shine Muscat’ leaves,but had little effect on leaf water
content. The resistance of grapes to nutrient deficiency was positively correlated with MDA content and SOD activity ,indicating that the
higher the content and activity,the stronger the resistance. [ Conclusions ] ‘ Shine Muscat’ grape was sensitive to the deficiency of B
and Mg elements but had a stronger tolerance to Zn element.

Keywords : ‘ Shine Muscat’ grape ; nutrient solution culture ;nutrient deficiencies ; visual symptoms ; growth and physiological indexes

CBASEECER A N ERIE R, o H AR B L AR ZE S S HLA 2458 F L, 2006 4F 3 A 9 H i
Franfpsict miESI AR ER S ZEFRE,  BEOGEC A & R GE Oh 4w S WA R R R
ZHURIRE AT 40 4 SRR B B PHOGBOR A PR | S b A TR S | SRR
KRR R 5 AR Z L G028 BRI DG 2 A4 el SR R o B S R el ¢ PR A A A b
X2 S, A Km0 RS ERUS AR Y I, 3R 0 i F ol it JE K ST 14 1o AR LA B 3% 43 iy
AROCEEXEY A L FARKE I, YRR IR TR WG 2 80 k¥ 5 &A= A BT THBR
X B fX) BE E HAR BR m VE A e R SRR L D, XHE R I 1B R T R = T

r#s B #A :2023-06-30
E&UWH K ARFERSWH (32272647) s ILHR AP ML HOARK R A BT H (JATS(2022)457) 5 7 E Il B A X 0 0 H
(2023BCF01001)
EEIEE B AR JUR, BS54 5 1% B A, E-mail : fanggg@ njau.edu.cn,,




436 [EZI S S A NI S 841

IER RIS AT M E L A A B ERE O A VR 25T, (BN Rl R 4 4 il 3 bk 22 il e K7 i A
KA T R B IEA G B R B SRR 2 RIS B R R i dsk B H 2
FHGIBEIE T ACTE T P R R A A P RN PR 2R 2 ARk IR 5 G 7 X A O IR TR 4R
SR B R e RIS N SR B G WA U IR R, ¢ AT ER A A N
Mg . Fe Zn Mn 550 R HREMIT kg HARGRAGHRAL B JRAR B g it B i B S8 38 AN TR, I Hovb b
R A R Mg AR S DGR AR I B i Tk ) 2R 2 A X 5 DME R R IE 1R 2R B Mg 2R S IR A
AU oY Ao N TS

H AT, AR 2 B 0 A A B e R AT A 3 B T AR A B G ) BT A7 2 5 R R AN K
HE SRR A AN BB A IR, A ST RS [R) A 2 b R TR A 28 BB (&1 R i Bl U I A oA 2 xfE LA
EFD A R FE , SXE DL MRS | I AT T BRI 7 7 A A R S RN, 3 T AR AR | TR DG
T BHOCEER” 5% B SR R Bl = B B R R R I R A R A PR e T B 0 R DL ARGE PRk, AR
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FEPRLEE , XoF BEGE FR IR e REA 22 B SR I U B TR, B3R E FR TR O R A 22 15 R M b B A I 1Y
JCE, WNBR R IETTER B 20 2 A T 2T, R AR R B A AR R P AR T R A, BB SRR SR
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Table 1 The formula of total nutrient and nutrient deficiency solution mL-L7!
% FR Reagents name CK -N P -K -Ca -Mg -Fe -B Zn -Cu
KNO, 6 6 6 6 6 6 6 6
Ca(NO,),-4H,0 4 4 4 4 4 4 4 4
MgSO, - 7H,0 1 1 1 1 1 1 1
NH, H, PO, 2 2 2 2 2 2 2 2
Ca(H,P0O,),
NaH, PO, -2H,0
KH, PO,
NaNO, 2 6 8
Na, SO, 1
H,BO, 2 2 2 2 2 2 2 2 2
H,MoO, 2 2 2 2 2 2 2 2 2 2
MnSO, -H,0 2 2 2 2 2 2 2 2 2 2
7nS0, - 7H, 0 2 2 2 2 2 2 2 2 2
CuS0, -5H,0 2 2 2 2 2 2 2 2 2
FeSO, -7H,0 1 1 1 1 1 1 1 1 1
EDTA-2Na 1 1 1 1 1 1 1 1 1 1

7 1 mol-L™" NaOH 5} HCI ¥ F5 %% pH {H % 6.5+0.5,
Note: The pH value of the solution reaches 6.5+0.5 with 1 mol-L™" NaOH or HCI.
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i (CRERE T e A SR ) A AR RS e sk, i R T ERL A R R AR, A 3 IR K
0.0l g, MR E/KE=(fE-T5H) /B Ex100%, A FFEARATIE BN T o) Eondes 4 FE5 5
M ISR RS EIAE PR 0.20 ¢ M IR BYRRBCA A JE 1 BB U R, In A 80% (MRAZ450) TR A 95%
(RFUMEL) JoK 45 10 mL, 236 T s Ab =4, =k R 58 2748 S BUR R RAE 645 nm Al 663 nm K
TN E A . SRHBRAR L Z BRI 8 N (MDA &S SR U DU Mk (NBT) 210 2 R 48 Ak
AR (SOD) 1% 2L
1.4 EIESH

439 Excel 2010 F1 SPSS 26.0 A4 7 5048 40 BEASE 115387 ; R A Duncan’s 22 8 L 3TE T £
L, 20T B E PEKF (P<0.05) 5 5R T Origin 2018 BF22 A,
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2.1 CPEAHER BEMERINE
FHIE 1T AT UL Bk Zn B PTG Mg B, ¢ BHOGECER H BURE IR 5 5 B Cu Fl Mg B RE R AR fb 5 H H AT
TR E B N P K EMER R BUAALL , 3 AR e b P4
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Fig. 1 Symptoms observation of nutrient deficiency treatments of ‘ Shine Muscat’ grape leaves
A 2 AR LA R R e BRI GBI ) 7 105 4 Hh BRI CE ) |
It is the old leaf (new leaf) that first develops symptoms in the center of the image with two leaves,and it is the new leaf (old leaf) that develops

symptoms later in the upper right.
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Fig. 2 Effect of nutrient deficiency treatments on grape height( A)and the number of leaves(B)
ANR/NE F R FoR A B 22 5 35 (P<0.05) . FIAl,

Different small letters indicate significant difference at 0.05 level among treatments. The same as follows.
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Fig. 3 Effect of nutrient deficiency treatments on chlorophyll content and water content in grape leaves
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Fig.4 Effect of nutrient deficiency treatments on malonaldehyde( MDA ) content( A )

and superoxide dismutase( SOD ) activity (B ) in grape leaves
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