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Causes and correction efficacy of leaf chlorosis of Shine Muscat grapevine
WANG Shaozu', FAN Xiucai', ZHANG Ying', SUN Lei', WANG Ran’, JIANG Jianfu", LIU Chong-
huai"

('Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences, Zhengzhou 450009, Henan, China; *Henan Vocational
College of Agriculture, Zhongmou 451450, Henan, China)

Abstract: [Objective]The experiment was undertaken to explore the reasons for the widespread chloro-
sis of Shine Muscat grape leaves and the effective correction scheme, so as to provide a reference basis
for solving the problem of grape leaf chlorosis. [Methods] Shine Muscat grapevines with chlorotic
symptoms were chosen as the materials, 24 chlorotic vineyards in Zhengzhou were investigated, and
their soil pH value, EC value, soil organic matter, soil iron and available iron contents were determined.
Aiming at the same vineyard, the differences in soil and leaf element contents, FCR enzyme activity

and root iron contents between chlorosis and normal grapevines were analyzed to explore the causes of

W#s HEA: 2022-10-30 5 H#A:2023-03-07
EGE M 7 FRHE EIE L I (Z2GS202104) s HATKRME ™ MV E AR R # 5L T8 42 (CARS-29-ye-1)
{EE RS TG0, I3 TR T A W F0 7 [ O T SRR B . Tel: 15765962116, E-mail : 1063050172@qq.com
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leaf chlorosis. Pot experiment was used to treat potted seedlings with NaHCO; solution and NaOH solu-
tion, respectively. The chlorosis was observed, and the leaf iron content, FCR enzyme activity and root
iron content of chlorotic plants were determined. The differences in above indexes between chlorotic
and normal grapevines were analyzed and compared with the conclusions in field experiments. Accord-
ing to the conclusions of field and potted experiments, three correction schemes were designed to deal
with etiolated plants. The causes of leaf chlorosis were verified and a feasible correction scheme was
suggested by observing the situation of green restoration and the changes of nutrient elements in leaves.
[Results] The results of chlorosis investigation of Shine Muscat showed that the content of available
iron in most of the chlorosis vineyards was not low, and the degree of chlorosis was not significantly
correlated with soil pH value, EC value, organic matter content, and total iron and available iron con-
tents. In the field, the soils of chlorotic and normal grapevines were alkaline, and the nitrogen elements
in the soil were mainly nitrate nitrogen. The contents of available nitrogen, phosphorus, iron, copper
and zinc in soil of chlorosis grapevines were significantly lower than those of normal grapevines, while
available potassium was significantly higher than that of normal grapevines, but there was no signifi-
cant difference in soil total iron content between them. The contents of nitrogen, phosphorus, potassi-
um, available iron, copper and zinc in chlorotic leaves were significantly lower than those in normal
grapevines. The content of total iron in the roots of chlorotic grapevines was significantly higher than
that of normal grapevines. The total iron content in normal leaves was significantly higher than that in
chlorotic leaves, and the total iron content in chlorotic leaves increased with the increase of chlorosis,
indicating that there was no iron deficiency in chlorotic grapevines. The upward transport of iron from
the root and from the apoplast to the mesophyll cell was blocked, and iron accumulated in the apoplast
of the root and leaf. There was no significant difference in root activity between chlorotic and normal
grapevines, but the activity of FCR enzyme in chlorotic leaves was inhibited compared with normal
leaves. In the pot experiment, chlorosis occurred in the grapevines treated with 90 mmol - L' NaHCO;
solution, but not in the grapevines treated with NaOH solution with pH 9, indicating that the high pH
value of soil is not the direct cause of chlorosis. The root iron content, leaf iron and FCR enzyme activi-
ty of chlorotic grapevines induced by NaHCO; were similar to those in field experiments. Iron accumu-
lation in chlorotic grapevine roots was significantly higher than that of normal grapevines, and the FCR
enzyme activity of leaves was inhibited, and the total iron content in chlorotic leaves was significantly
higher than that in normal leaves. There were different degrees of green recovery after the treatments in-
cluding three schemes in the correction experiment, which further verified that leaf chlorosis was relat-
ed to HCOs and NOjs. In the scheme, ammonium fertilizer combined with citric acid was the best, foliar
spraying with iron fertilizer plus citric acid was second, and foliar spraying with citric acid was the
worst. The contents of nitrogen, phosphorus, potassium, zinc and copper in the green leaves of each
treatment were lower than those of the chlorosis control, but the total iron content in leaves sprayed
with citric acid was still higher than that of ammonium fertilizer combined with citric acid. [Conclu-
sion] Due to the induction of high pH value in soil, a large amount of HCO; and NO; accumulated in
the soil, which decreased the activity of iron reductase in roots and leaves and inhibited the absorption
and transport of iron in grapevines, and the iron accumulated in the apoplast of roots and leaves could
not be successfully reduced and transported to root cells and mesophyll cells, resulting in iron deficien-
cy chlorosis in the leaves of Shine Muscat. The scheme of chlorosis correction by applying ammonium
fertilizer and acid to relieve the inhibition of iron reductase in roots has the best efficacy

Key words: Shine-Muscat grapes; Cause of chlorosis; Correct; Pot experiment
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Table 1 Corrective treatment plan

UbFE Treatment  AbFHJ5 3 Treating method
Tl IH I W T 800 17 1) HE 1 £+0.05% b1 AR BRI T
Spray 800 times diluted Kangfu iron+0.05% citric acid solution on the leaf surface
T2 I THT S8 0. 2%/ ¥4 RV TR
Foliar spraying 0.2% citric acid solution
T3 I THT St 0.3% B BR #4 R ARk 100 g BREREE+10 g M BRVA T 10 L /KVEAR

Spray 0.3% ammonium sulfate on the leaves and dissolve 100 g ammonium sulfate+10 g citric acid in 10 L water for irrigation roots

EEZREIN. 7H 14 HIF4H H NaHCO; % W Al
NaOH iR AL B o

23 51 FH1 90 mmol - L' NaHCO, WA pHAE 9 9.0
1) NaOH ¥ ¥ & 2 #E W b 21, ) IR 4H A S 7S K
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2 ERE55¥
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A. Light chlorosis; B. Moderate chlorosis; C. Severe chlorosis.
1 TRIBRKEENME

Fig.1 Leaves with different degrees of chlorosis
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Table 2  Soil survey of different parks

e HALTRE THEECH wCEHLITD wCH D w( A8
Y Degree of LApH{H Soil EC value/ Organic matter content/ Available iron content/ Total iron content/
Serial number sree. Soil pH value o & B N B
chlorosis (uS-ecm™ (mg-kg") (mg-kg" (mg-kg")
1 0 7.10 900 17.80 23.6 2.82
2 0 7.35 500 21.00 28.6 3.42
3 0 7.24 240 24.80 24.8 2.68
4 0 8.25 110 13.20 252 2.74
5 0 8.45 130 7.10 14.8 2.60
6 0 7.06 230 12.20 17.6 3.03
7 0 7.21 250 6.96 134 2.63
8 0 7.47 330 9.52 16.8 2.78
9 0 8.02 170 15.80 19.2 2.77
10 0 7.24 660 18.60 15.2 2.52
11 0 7.73 220 17.80 7.4 3.52
12 0 7.62 130 14.70 252 2.21
13 0 7.36 190 8.69 8.8 2.90
14 0 7.85 110 3.02 7.6 2.19
15 0 7.03 920 14.70 7.9 3.11
16 0 8.28 130 12.60 6.7 2.84
17 0 7.66 340 51.60 18.8 3.96
18 0 8.49 420 22.80 14.2 3.51
19 0 7.39 3080 25.40 12.0 3.08
20 0 7.36 1370 22.00 12.6 3.34
21 0 7.50 450 14.00 8.6 3.14
22 0 7.73 300 10.40 7.4 2.60
23 0 7.23 540 14.60 139 2.65
24 0 8.03 150 20.20 11.5 3.00
25 1 7.65 430 15.00 13.8 2.53
26 1 7.76 140 11.00 8.4 2.82
27 1 8.27 550 31.20 17.9 3.73
28 1 7.77 210 41.70 19.6 2.44
29 1 7.46 310 12.60 12.8 3.05
30 2 7.88 400 19.60 322 2.47
31 2 7.53 490 17.70 14.4 3.47
32 2 8.34 120 8.40 13.6 2.64
33 2 7.76 240 22.00 19.2 3.02
34 2 7.46 310 26.60 13.3 2.89
35 2 8.12 160 7.24 7.4 3.06
36 2 8.25 250 23.40 17.4 3.37
37 2 7.34 360 76.60 23.8 3.60
38 2 7.99 560 19.20 11.0 3.10
39 2 7.66 290 9.74 10.4 2.75
40 3 8.70 210 10.20 6.5 3.21
41 3 8.05 150 4.20 232 2.63
42 3 7.66 360 23.20 14.5 2.70
43 3 8.28 120 6.02 154 2.64
44 3 7.07 120 5.04 14.2 2.88
45 3 8.11 190 24.50 18.4 3.24
46 3 7.07 3460 30.20 14.2 3.14
47 3 8.04 170 10.80 9.4 2.57
48 3 8.09 150 18.80 11.7 2.92

VALY 01,2 A1 3 2P 5R0R IEW RS R E .

Note: The degree of chlorosis 0, 1, 2 and 3 indicates normal, mild, moderate and severe, respectively.
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66% , pH E KT 8 KR & 15 25.41%. B 554k
(1 1l X 4= 358 pH {E tH 7T g 8.0 LA L. EC {f B4 51 el
X KT 1000 uS -em™ LAk, 93.75% 1) gl [X #f 4b T+ 1E
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Table 3 Correlation analysis between chlorosis level of plants and soil pH, EC value,

organic matter content as well as Fe content

EELAN AR TiEpHME LEECH  HAHRER kR ARk

Index Degree of chlorosis  Soil pH Soil EC values Organic matter content All iron content Available iron content
L FEE Degree of chlorosis 1

3% pH Soil pH 0.276 1

T3 EC1H Soil EC values -0.017 -0.388* 1

F WLF 5 & Organic matter content  0.056 -0.136 0.219 1

A8k i All iron content -0.004 -0.019 0.208 0.539%* 1

H 2 E & Available iron content  0.037 -0.055 -0.057 0.348* -0.019 1

VE R R AR 0.01.0.05 19 EEKTE. R

Note: **, * represent significance levels of 0.01, 0.05, respectively. The same below.

2.2 KHEEBREKSIESEERXTEE ST

22.1 FAHARA EF HARAR R LE pHAL A= 5 R
TAEAEMN S WK 4R, @B XS BT iR
bR 3% pHAE A BLo 3R & &, R s AR A IR 5
Tk 4 32 pH E 25 K T 8.0, Bl 1, 15 &% 2 7 A I
#, TP EAAER R AR N, SRS
BERERTHSA WEEMEERAEE ., Hik
FRLAR: 398 s 255 0 SRSl A Uk R A R
TR T EW A, HZE 5 YIE R E K
(p<<0.01). FEAWAEMRAR B - 30 25 20 ol Rl 5 =
4359 B IE AR R 46.26%F1 28.63% , TEALFE AR A 2K
R AT RO 5 5 B IR R R AR 53.78% A1 51.03% .
T AL AEL R 398 v Sl R0 B B LU I AR S 14.22%
2R IR BB KT (p<0.01). —FH HIESABE
HEERARE.

222 TRFEAAZFEAMMRTR T RAK R EZ RS
A AT IR S K6 FR, i xR A AL
BEM AT TR SR A%S &, AFEE R
RV S BB S T IR AR A
Rk B R T IR R, 22 R B B AR B2 B
HIZH A, BAAFRREREMT 225G ES T
FRTIEHE R B AR M E , St
Y EBEIG N, B E A 2k E R

o

=

T REEAH . EAEERIR R T R
By o i) 4~5 £, B IR R PR R 16.40% , 2 57
(p<<0.05). Rk, LM F IR IFAGZ .
223 "t H B4R EE(FCR)EWAR A EN £ 7
ST WIER T BN, 3@ I A B A AR
FCREMEAMR RIE 77, RFAEMRIR RE NS
IEFERERARSE, BUHEERAE DEE ST
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Table 4 Comparison of pH and mineral elements contents in rhizosphere soils of etiolated and normal plants
izt HALFERE T8 bt 7= FAi pla
Index Degree of chlorosis Average value Standard deviation F-value p value (Two tailed)
+EpH A iE% Normal 8.010 0.227 0.093 0.775
Soil pH # 1k Chlorosis 8.057 0.136
wCEED 1E Normal 43.464 0.453 4298.683 0.000%*
Available nitrogen content/(mg-kg") # 1k, Chlorosis 23356 0278
wCE ) 1E Normal 98.235 1.188 257.364 0.000%*
Available phosphorus content/(mg-kg™) 1k, Chlorosis 70.107 2795
wCE D 1E Normal 155.457 1.779 125.860 0.000%**
Available potassium content/(mg-kg") # 1k, Chlorosis 177.559 2012
w8 1E 7 Normal 29.070 0.613 0.165 0.705
Total iron content/(meg-kg") # 1k Chlorosis 30.097 4.329
wCH X 1E Normal 4.485 0.124 61.453 0.001%**
Available iron content/(mg-kg™) # 1k Chlorosis 3874 0.054
wCH XD 1E Normal 0.543 0.021 477.841 0.000%*
Available copper content/(mg-kg") # 1k, Chlorosis 0251 0.01
wCH X 1E Normal 6.622 0.023 10 462.485 0.000%*
Available zinc content/(mg-kg") #1k Chlorosis 3943 0.053
wEESEO 1E Normal 1.004 0.029 45.588 0.003%**
Ammonium nitrogen content/(mg-kg") # 1k, Chlorosis 1376 0.091
wlHESEO 1E Normal 92.886 2.468 142.869 0.000%*
Nitrate nitrogen content/(mg-kg™) # 1k Chlorosis 118.757 2822
B/ 1E Normal 0.011 0.000 4.435 0.103
Ammonium/Nitrate # 1k Chlorosis 0.012 0.001
#x5 TRIALREEEKRITRT RITES SN

Table 5 Comparison of mineral elements contents of leaves from plants with different chlorosis degrees
WAL w( %) w( ) wCED wCH) wEE) w28 wCE 88
Degree of Nitrogen content/  Phosphorus Potassium Copper content/  Zinc content/  Total iron content/ Available iron
chlorosis (g-kgh content/(g-kg') content/(g-kg') (mg-kg") (mg-kg") (mg-kg") content/(mg-kg™")
¥ Severe 45.39+0.28 a 4.75+0.04 a 30.02+0.33 a 13.14+0.11 a 89.28+1.42a 470.48+6.77 b 162.59£1.52 ¢
"F ¥ Moderate  36.48+0.40 b 4.01+£0.05 b 23.41+£0.03 b 13.28+0.19 a 50.31£0.99b  463.27+10.60 b 197.42+1.98 ab
2% Light 32.21+0.30 ¢ 3.7240.02 ¢ 20.86+0.19 ¢ 10.78+0.62 b 45.61£1.50 ¢  408.25+1.67 ¢ 195.24+0.82 b
IE% Normal 28.06+0.33 d 3.38+0.01d 19.91+£0.18 d 9.87+0.39 ¢ 33.38+1.17d 535.61+£31.31a 200.40+2.72 a

A FNG FRERIRAE 0.05 K FZEREFE . TR

Note: Different lowercase letters indicate significant differences at the 0.05 level. The same below.

*6 WUEMSEREWRRRPKRITELL

Table 6 Comparison of iron elements in roots of yellow

and normal plants

. LTS S TNz

Jeki WALRERE P brifE 2 Pl ol
Degree of  Average  Standard

Index . . F-value p value
chlorosis value deviation

WRE% W 1665.945 23394 19541  0.012*%

Root total ~ Normal

iron content/

(mg-kg) itk 1939.113  104.444
Chlorosis

®71 MHASHKEREEEFMIRRFNERDHN
Table 7 Difference analysis of ferric reductase (FCR)

activity in leaves and root activity

— EALFERE EME bRdEE e -
2 oY ~
iFrFl‘cT?x Degree of Average Standard i—%&ilue P {\itllue

chlorosis value deviation P

BRI R B YE IE% Normal  12.325  0.814  12.542  0.012%*
ffnljoallcm?/ gy HfE Chlorosis 4,675 4.243
R RE I 1IE# Normal  50.006  7.148 0.022 0.887
Rootactivity! sy chiorosis 51,101 13325

(pg-h'-ghH
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A. 90 mmol - L' NaHCO: ¥ AL 2E : B. pH o 9 ) NaOH & Ab#E .
A. 90 mmol- L' NaHCO; solution treatment;
2 AEIEFRITEE

Fig.2 Comparison of different processing methods

B. NaOH solution treatment with pH 9.

*8 NEASHBEERDT

Table 8 Analysis of differences between treatment group and control group

b A3 75 20 M bR 2 FH pla
Index Treatment mode Average value Standard deviation F-value p value
w748k NaHCO; 4k #E NaHCO; treatment 803.665 117.296 8.841 0.041%*
All-iron leaves content/(mg-kg™) KMk Control group 585 455 48.975

wH A 23080 NaHCO; 4t ¥ NaHCO; treatment 2.676 0.329 4308 0.093
Leaf available iron content/(mg-kg") Sk Control group 2037 0.171

w485 NaHCO; 4t #E NaHCO; treatment 913.869 301.600 16.369 0.007*
Total iron root content/(mg-kg") IR BR Control group 313.028 128.244

oA i B NaHCO; 4 F NaHCO; treatment 11.262 3.346 83.120 0.000%*
FCR activity/(nmol-min™-g") st Bk Control group 32.682 4050

FIEA IR RS A F B BRI E R
W 3~ 6 o, T1 AR B AR R LBk i K3 &
ok, RN ERI R R IR R i ETERLS
YA B — SR SR P . T2 AL [ AE bR
Ko E o, p R T A, T2 b B SRS
LEIEILEL T1 AL FE 22, T3 ALFE B3t 4 i E 4,
R K Bk, S OLIF T A3 T1 A
T2. AL RRA WA 7P, K8 frs, & b3
I IE A S SR AN B R E B RN, Ho
T3 AEF A SR AN & B 2 m T O .

242 TRAEMNHRTRALEASENH A K
O~ 1 AR B o & &, 4 R R KA
R EOTER B T2 A B > AL B > T3 A B >
T1ACHE > IE % X8, (BG40 2 R R B .
rPRE T RS B AL I > T2 A0 B > T1 AR >T3 Ab

H > E R R, Horh T2 AR T IR R, 5
At R 553 v T T3 AR ER AN IE B X IR ik A R AT
L E R ALK I > T2 AbBE > T3 4bH > T1 kb FE > 1F
0P RE Jor T2 AR FE 2 T T AR, B A HE
25 T AR T1. T2 T3 1 IE 5 % R, T2 4b 7 45 2 5
T T3 4k BN OE % FR, T3 Ab 30 535 T OE W )
Mo b i e 2R S A IR > T2 4b B > T3 Ab
H>TIAE > EER ASHNERHFARE.
e HREE O R B B AN IR > T3 b3 > T2 Ab 3 >
T1ARHE > 156, o T1 AR B BT T3 Ab 2
FIEE AT RE, T2 Ab R 2 25K T T3 A BE A B AL X Y
T3 Ab#H R 2 T IR 5 IR, TR 0 R B T 2k
PR IR R R C R R T2 A3 > S ALK I > T3
A>T AN > EFE NI HSHE R AR E.
HH g B0k S B T AT > T2 AP > T3 kb3 > 1F



% 84 FAAR, 5 BEOCECBLA & B BRI R IERCR B T 1711

AL ALPERT B AP 6 d J5 (ZLHESRIC AL IR — MR A R AR . A,
A. Before processing; B. 6 days after treatment (the same part of the same strain was marked with red box). The same below.
3 RETIET (A) 7 (B) 3tk
Fig.3 Treatment before (A) and after (B) treatment T1

e & gl |
4 AR T1REM R EFFEBES
Fig. 4 Spot generated by treatment T1 leaves

Es RET2H (A) /& (B) %kt
Fig.5 Comparison before (A) and after (B) treatment T2
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6 SETIE (A) fF (B) Itk
Fig. 6 Comparison before (A) and after (B) treatment T3

7 BAUXRLER (A F (B) 3t

Fig. 7 Comparison of chlorosis control group before (A) and after (B) treatment

—o—% CK Green CK —e—T1 B4t CK BTl OT2 OT3 m#CK
T2 —o—T3 35 - Green CK Yellow CK
a
40 —e—1i% CK Yellow CK 2
L b
3 = 25 F
5 P
o 30 - s i a
i S 20 d Al
[=fa) 25 | L a
-Eé b 15 | a a
fgn a
iﬁ 20 10
5 L s |oc abcab be 2
o - , LENTR NI
0 6 9 12 15 w( ) wHD w(i)
‘ Phosphorus Potassium Copper content/
RbHREF ] Treatment time/d content/(g-kg")  content/(g-kg™) (mg-kg"
B8 AEEZAMHHAHERENSENTL 9 TEENH AR #. BRI
Fig. 8 Change of relative content of chlorophyll in leaves of Fig. 9 Effect of different treatments on Phosphorus,

each group after treatment Potassium and Copper contents of leaves
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0T R > B A R, b T1 AR B R 3 S T AL T2,
T3 35 A0Sk BRI IE 3 o B, T2 Ab 38 80 35 o T 3 e ot
FRORI TE 5 0 B, T3 A B 32 25 757 T A 0k HERA TE 5%
Mo DLEZERIE p<0.057KF.

243 STAFRAESEMEAEST RIELF)S
B R G R A R AR, 6 H 3T A S

Bro GRCGROEZMY, W F PRGBS0 040 5

1400
1200 | a 2
- A EE N S
01000 T
~E 800 | l l
oF
2 600 I
3
s 400 |
B
200
0 1 1
% CK Tl T T3 #CK
Green CK Yellow
CK

10 TERACEM kS ERIFT

Fig. 10 Effect of different treatments on leaf iron content

m4k CK ET] OT2 OT3 @3 CK
Green CK
120 - Yellow CK
a
100
E 80
g | c
o 60 a
i) a a N
41 40 N
N)
\
20 \
N
O '’
w(ED wEE) wCH D
Nitrogen content/ Zinc content/ Available iron
(g-kgh (mg-kg") content/(mg-kg™)
B 11 FRLEMITHRR. . AUSKSENFE

Fig. 11 Effect of different treatments on nitrogen, zinc

and available iron contents of leaves

EE RN LMK, 5 RS R 2R U
Ko MR WESE SRS E 2R B,
SHMGEEEWEZE ML, HAHHSEE
W B R R EARG, A R ENEE
TR MR RS R S A S B R IR R
RS R S A S B AR R

®9 MAURTEZSEMRXMESN

Table 9 Correlation analysis of mineral elements content of leaves
et £ i3 i £l B B A3k
Index Nitrogen Phosphorus Potassium Copper Zinc Iron Available iron
% Nitrogen 1
f#% Phosphorus 0.997%* 1
#J Potassium 0.983** 0.982%* 1
il Copper 0.839** 0.815%* 0.762%** 1
B Zine 0.977%* 0.983** 0.986%* 0.711%* 1
£ Tron -0.229 -0.240 -0.089 -0.226 -0.194 1
2% Available iron -0.907** -0.916%* -0.949%* -0.557 ~0.970%* 0.091 1
TN Fe (R L. BARCRA: TR 5 0 b

R S A SRR AR B IR TR R TR R
D15 — Ao 3 v pHAR 51 RS - S5 ORI , A
PRI 15 2 78 2 AT RUER BN R A A B4 IR
TR, ABAEAHE T A ORI BRI 11
FEAS L B, (EL K 7 PHOE BO M 4 B A el 18
R IR AR S T3 pH AR AT L
EE UV ER L7 Stp AL PSP N TE
b, 3 pHE A T EH A AL SRR &

FELPR 0T 2k 7T 3R IR IR WAL A0 6 38 R B AE T R 0t

I 5N Fe'™ (13 i, 3 o BTG 14 52 pHL{ELRZ M),
FERAMA I pH 8 » R 38 IR 2 52 BP0, ot &
A Fie MR W A 380 AR 440 m 5 AT 52 B30 A R 5 A A
HRR RO B S AR A S RN RSB T 2
BB A Fe, S AMIRE & A, @i AR
AR BRE ) LR BRI EE GRS AR,
PAJ £ 5o 2 PR R M e T ot JE - ) FCR X e 38
Ji, FCTEPE AR SR SZ A A ) BRBE pHAB 527 DA
AN IR R FRE A2 B S0 35 R 5| R A sk
Hifk o AHIF TN B ARG 45 SR AR B, RIS 7E 35 10 A ik



1714 3 i

S 4

H40%:

IR Rt s SR E Rk, S A AL, B
F T AEF AR, A A FCR & 1 B 2K T IE W 4
PR, B A Ak B AR N R
o ERERSEIAB A H LR — 8 X
U B AR R A AN B, AR P R R 5 Bk
I JFE AN i i FRAE I AR 2R Hp sz B A %, T
WS B IE 5 I B Ak i 3 TR R S AL
AT eSS BT IR0 R B A R R AR A7 LE B 3
VE I sR ZL a1 i AMA s 20 ki gkoo R
28 /0 T IR R bR, B AR R T im0 A
fEERTCHRAEM R AMATR B, RSB G B B K
TIEE R

B2 R BLHCO, fINO, J& 5] A i 4t
A pH AR b T+ A 5 R 22, 7 35 v pH B 9 4%
PR, — D7 TR R WP e 8827 A (1) COL A 1 438
FHE B E S K E SRS N EE S AR R
HCO, ; % — 5 T L3 NHEME K RS K
A2 TR T OB, A2 RONH FE R 31 23 SR PRk 3
HETCRIEE LANO, AT BAFETE R AR 4s
R52Z—5, HCO, FINO; 735l i i H i Jig H 3R
HeH i H B A AR S 2 5 H 3L s A
OH [ % ia # AR 5 4 pH 3 i, AR R R IR HCOS
AINO; B AT LU ik A 53 35038 i 7 4% 2 fy A e,
A 356 CAE W HCO, I NOs B a] RS - F 57 444
pH LA, K, HCO, fINO, 5 xt ekt & 1)
W SOR i 52 P DA 9 . AR IR R DA 7 AR 56 )
J5i% @it F NaHCO, ¥ WA 3 BH Y BB R A% L 15 5
Hok B R AE T AL, JEE S M FCR VG I 2 45 %
HITE HCOs 15 5 I A A IR Pt R L 8% B Bk n R AE
HF AR 2 R AR B, FCROE 1t 52 330, X 5 K |
WSS REEA 8, K iR g5 aT LLE— 25
K H BRE R A R 7 % AR 3 A HCO, A K.

XTI gk SR I B A, SR g i
YR O s 2 P T R R I 2 5 5 Bk 2 R R ) 4%
Rh . AH— M E B A K LRI Fe? Jf A
PR, N Fe Iy o AL 2 BN
WL AT 38 G kA Rk, B DLIE 6 18 F 25 R I 1
B, ARG S A U B S AR B A
[, RWAE : 2 % DY R %k (Fe-EDTA) R s 1
1 pH {E 3L 6 B BFAK , 17 20— f 482K 5 2 IRk
(Fe-EDDHA) E[J {8 135 pH 18 75 T 9 M SR i 5 g
PR it FH A BRI RO AR B e, R AR A

5, R Bk o s [ e A 33 R B AR X IR
SRCY, — S U LAE 45 b N NHL 2 AR &
X NOs FIR W, [R)Bsf f8 J53 AMA 1) pHABL T [, 2 Al
WVERE FRP T A, E I AR i B i R Y
AT LGE i HCO, FTNO, o 2k W SR 4 32 1 # )
] DA 5 6 2k 6 2 1 [ E A ™Y Tagliavini
6 OO o W it A A R S B A I R Bk T R AR
Sahu S5V E 1 W55 it T 1 5 TR 1 70 ot ol ) % A i 5 1)
Rk . A — e I i G R G TR (TAAD
A B 22 10 55 22 S5 TR M 24 700 ) o e b o 75, DA
KARIT YR T AL ARG H X HCO, Al
NO; fill & 3 F ¥ 1E 7 %, T1 AN FRAf H 2 A2 5T IR
A s T2 IR R AT AT AR R s T3 AL BR AL i BR v
WOAR T . R T 8 S NHL 7EBR M T3 25 AR N TR %
R RIS PRI T 1% MR . 455K,
3P AL SRR A A [RIRE FE 4%, AR At R
e R o UL T I A AR,
AR IR 0 AR 2R R o R R WSOR G A R 4 i 4 FH 37 IR A5UR
BT bR R T R B E . Hr IR ge i 45 R
IR T K H S0 A I A5 H 1 45 e

TCERAHRME T 5 R, it i G A& &
RV VB S B RN . KB
AANFERREE G, H & B TR S
EAHBCT FALR IR R % B SR 5 A 22 I Ak
P T2 M b SRS EAR AR v T B G DL I Ak
FET3. UtHH & AP BARIRE R E 4%, R R AE
W o i 1E 52 B B0 E AR SRAEAE o

HIEE NS 1Y, AR SRk D ia i, R
S0 I 3G 0 HH 3 W CRR BRI R A, AT 3 ik 5
Pl i AR AR o ) B SR A g Ak R MR AL, R] bt
E PR A RE ) SR PRIR A RE 1 2 A IR SR AH O
P, Ty Sk 2 Ak it b AR B R Ak B8 IS T ik ik 2
A A C A 2] AN [R) R R PR R I BE D AR, —
M N WK 381 2] (V. vinifera L.) #1438 %) (V. berlan-
dieri Planche) $L 54K B A0 B8 J7 5058 , 1 KM FR (V. la-
brusca L.) \{F] 5 %] (V. riparia Michaux.) 175 H 5
%] (V. rupestris Sheele) Hi R B T AL BE I ZED. K
I FC IR EE AR B Y B & T Wk 4450 (V. vinifera x
V. labrusca) , & A B2 F2INFR B 0.2, DR S0 AR A2 =
F25 5 H IRk I AL

Koseoglul™ 1 5 1 [ O 7E Bk b 28 4k i 7 rh B0
B VB DL R B TR . R A
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AP 3 A UOTE A A R R B A R AR ) R B
WA VS Em T IER . DL S5
FEER 5 XTI 5 B I s
£, Mengel 2293 5 24k W06 19 7 v A 4 2 K
338 b it N KB L (B AR % DA AL, BRIt A i o
KT B S O A R A A SR TR 2 R
Rl o AT R LB A I P i R e TR
M H . Wallace AN VS BB &5
BRIE SO AR, AT BRARAE D5 R R o AHI 72 3E
I P T R A S A A, & SRR Y R
BRE B SRV VB B B AR SR O,
BRSBTS R AR S IEARSG . AR
FILR SR K, R AE H & Bk H b BN
FPAE FR N 7E
4 75

H T 3% = pHAE 155, HCO, A NO; £ 13
KA R, AR - rp kI T Bl 1 AR ARG 2k
TG R W OR i 3B 52 3] B RAEAR R A B R Ak
PRk 7T AN BT A4 J5E 2 3 ) S 4 e A - PR 4
ff, e 24 51 L BH Y BRI Rk s Ak . AL SR IE T
5 DIRR it i MR IR 1 0 o A Bk AR R R DR A2 31 11
HHIE 2 G808 e
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