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Diagnosis and remedy of the nectarine chlorosis in greenhouse

REN Yu-fang,JIANG Le,ZHAI Bing-nian

(College of Recourses and Environment Science s Northwest A& F University ,Yangling , Shaanxi 712100, China)

Abstract: [Objective] The study was to find the reasons for the greenhouse nectarine chlorosis in Yan-
gling and select better iron preparations for remedying it. [Method]) Soil and plant diagnosis and spraying
diagnosis were used in the greenhouse nectarine in Yangling Shaanxi. The remedy effects of different iron
preparations were compared by determining the content of Chlorophyll and available iron and photosyn-
thetic rate of nectarine leaves. [Result] The results showed that iron deficiency was the reason for the
greenhouse nectarine chlorosis in Yangling. The effects of the different iron preparations were significantly
different. The EDTA-Fe,citrate-Fe and the compound amino acid-Fe treatment were much better than oth-
ers. These iron preparations significantly increased the net photosynthetic rate,leafl water use efficiency and
RuBP carboxylase efficiency of the nectarine leaves. [Conclusion)] The citrate-Fe and the compound amino
acid-Fe are good iron preparations for correcting nectarine chlorosis.

Key words: greenhouse nectarine;chlorosis; diagnosis and correction;iron preparation

BREMYAERKE LN MEILRZ—. 2
MR AR LT T R . Bk A R R ks
S WA AR A 0 D6 4 R R AR AR T ek T
BORRIZET A R ARG E KA F k. ER
Pl P8 b A 5 e 9 DX SRR ol Bk B A — R IR
Pyl (O RN LF T A T A K S 8 SR TN

*  [Uehs HET  2008-10-06

TEZRB Ay Bl B B AL, © 4 g1 A 56N B Y 3 i OC
VES AEH W5 T BT . 24 P L 8 st By AT
R Rk AL T X B e B AR A R X — [
R TR 50 30 B DL A T8 . A . B0 SR AR
VFZ M7 B 28 Vs i L i EL MU ™ O L g ke s
il A 5 2 F T B 2R sl 2k B Ak R R X T ™

[(FEETH]  PHICARMBHE 55 2 AR T 35 R T H (01140305 5 P4 3L A bRARF K 2% % 3 (08080251 .
RN ] AEEIF 983 —) L B F= A IR - EZN SR E I ST 5.
LBEMEHE] BWAEAST—) BRI ERG A, 2 W B A 0, 2SR 8 J S .



100 P BB K 3R AR

537 &

b A f B PR K L B B L

SR BB K12 W7 50T 43 O A W2 W AR A B
HEAZ Wi FL 222 W e A 22 Wy AL A 1 32 W
MRS WAL SR B2 . BN GO SRR ik 11
W IE W HEAT TR 2 W . AR IR T i AL A
Jih B ) 7 AR T S AR B P o A I T ) Bk
M EBARREEMESES . MREKD TAES
KA AL BT LU IESCRAS RBAE 5 465 Bk AR BOR
LT R B A0 PR O A s S B R T A A A
JUE R P T HRSOR B3 HL2R B S TR B 5
B A 0 T 2R B ol 2k 1 Y O B R R

AR B LA B P4 47 15 12 58 3¢ O A e ik 9 A Gl i
T HEZ Wy ML 212 W 45 07 1k TR T Bk B Al Y
PR B A0 3t Bk g A9F 5 o8 5% [ 82 A ) ) 2 it 5
HEAT I TAT Wi T 3 LU AN [k o 7R i B A Y
o AE AR S DAY 2 i A Ay AL A R Ak 5 L A DR
MR 2 T A s i AR R 1 ke K AR I N 4R A AL
(477 35 MR A

1R A

L1 k4 el

A3zt v Bk S Rl R 99-1, WIS 4 4F, % K %5 R
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P R A L= . 2% 1. 13 g/kg,
e f# A 95. 38 mg/kg, AW 1. 37 g/kg. R B
14.29 mg/kg, 48 15. 57 g/kg, ¥ %% #0 293. 74
mg/kg, K IE 4SS 4. 02 cmol/kg, /K 7 56 2. 13
cmol/kg, B %%k 9.51 mg/kg,pH 7. 77,

Btk 2k ) 7 A FeSO, . EDTA-Fe, #7  fR-Fe.
JETHIR-Fe FIE A& KMR-Fe 5 Ff, L 5 Rk il 71
% 7.5 L, H FeSO, & ¥h 1 000 mg/kg, I H &
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(14 90 J5 1) oA 0.6 ¢ 10,
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Table 1  Soil nutrient contents of chlorosis and normal nectarines
3 5/ ok it 2/ SR/ Sk B/ Y Ak T
ER:S 5/ (me + ke 1) TR/ A Rk B/ EER € HOL/
Soil (g+ kg D ilkji (mg. kg (mg-kg ! (mgekg ') (mgekg ') (mgekg ') (g-kg ")
sample Total N . Olsen P Available K Available Fe ~ Available Mn  Available Zn OM
dispelled N
S A
@H%Dl'ﬂﬁ{ﬂzlﬁk 1.14 a 95.64 a 14.36 a 300. 10 a 9.68 a 11.92 a 11.57 a 19.76 a
Chlorosis
Al Sy
I il B - 1.12 a 95.12 a 14.21 a 287.39 a 9.33 a 11.28 a 11.15 a 19.50 a
Normal

T R S BE IR b A RN B3 30K i 22 5 3% (P<<0..05) . TR,
Note: Different letters mean there are significant differences between each other at the P<C0. 05 in the same column, the same letters mean
there are no significant differences. Significant level and the symbol are used for other tables.
2 BREBEUMEZABBRHFNFLIEE

Table 2 The nutrient contents of nectarine leaves in chlorosis and normal plants

- A/ B/ )/ 1505/ s/ Hagk/ A/

Leaf sample (g-ke D (g ke ") (g-kg™" (g+ kg™ (g kg™ (mg + kg™ ") (mg -+ kg™

~eal samp Nitrogen Phosphorus Potassium Available Ca  Available Mg Available Fe Available Zn
ek ¥ 1k Bk Chlorosis 32.50 a 1.80 a 26.20 a 2.92 a 0.90 a 47.64 b 34.28 a
E % WAk Normal 32.80 a 1.60 b 18.10 b 3.59 a 1.03 a 68.01 a 23.53 b
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fiz-Fe bR A A I WR-Fe A B P BER Fe 58
BRI -Fe b2 0] 22 % K83, FrEBR-Fe M

HAth ab ¥, &2 A R R -Fe 40P 3 & F XF 8 | Fe-
SO, FEFHIR-Fe 4bBH . W4k # 7 f5 . EDTA-Fe,
FEERR-Fe FIE & & 2L R-Fe b B BE 0 Fr it 4 %
Sk BRONT BR G TR A iR R Y 2.1, 1. 8 AL 6
¥, Horh EDTA-Fe 4b 3Bk it F -4 28 00 B
B T H AL B LR R AT RR-Fe MIE & 2K
fi-Fe kb3 ; FeSO, B AE R -Fe kb B 5 % I 2 7] 22 7
AR A L B 25 v LUE h H EDTA-
Fe M IR-Fe A A & R-Fe A HL S, B8 A U
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Table 3 Effect of the first spraying of iron preparations on the chlorophyll content of nectarine leaves
Ak 1 M4EE a/(mg - kg 1) MEE b/(mg kg D MERR a/MHEE D Mg B/ (mg « kg™ )
Treatment Chlorophyll-a Chlorophyll-b Chla / Chl b Chlorophyll

X 8 Control 0.52 ¢ 0.12 ¢ 4. 41 0.63 ¢
FeSO, 0.58 ¢ 0.13 ¢ 4. 36 0.72 ¢
EDTA-Fe 1.08 a 0.24 a 4. 64 1.32 a
e HE R -Fe Ferrous citrate 0.91b 0.23 a 3.91 1.15 b
J&5 58 2 -Fe Ferrous humic acid 0.63 c 0.14 ¢ 4. 70 0.77 ¢
g A5 LS -Fe

A B Fe 0.84b 0.19 b 4.45 1.03 b

Ferrous compound amino acid

A KU 2 WKW HI ) J5 , EDTA-Fe  f7
BER-Fe i 5 R-Fe M G A S W-Fe Ab 3 (1 4
Foafa LR S R IR R L (A Fe-
SO, 4b L5 X8 > 0] 22 55 48 B 3% ; EDTA-Fe Fifr
fig-Fe kb HInF 4 2 b & & W 3% & T4 i B FeSO,

b HE AN H A AR 0 b BRI A R a 4
Eb S EMLMEEE T XM EDTA-Fe, 715 %-
Fe J3FHR-Fe f1 & & & I MR-Fe Ab BRI Bk ot F s
4% 28 S B 2 R T X IR FeSO, 403, FLr A
EDTA-Fe b # i 5 . A7 B R -Fe Ab PR Z . 56 2 1K
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Table 4 Effect of the second spraying of iron preparations on chlorophyll content of nectarine leaves
4k B MR a/(mg « kg™ HFEEE b/(mg « kg™ D) RS SEVIIESS MR EE/(mg - kg™
Treatment Chlorophyll-a Chlorophyll-b Chla / Chl b Chlorophyll
%} #& Control 0.72 d 0.18 cd 4. 05 0.91d
FeSO, 0.73 d 0.18 d 3.99 0.92d
EDTA-Fe 1.32 a 0.29 a 4. 60 1.61 a
£ RR-Fe Ferrous citrate 1.13 b 0. 26 ab 4. 30 1.40 b
J& 5 % -Fe Ferrous humic acid 0.92 ¢ 0.20 cd 4.59 1.12 ¢
e S 7
A HIL M Fe 0.98 ¢ 0.23 be 4.33 1.21c

Ferrous compound amino acid

%5 R AR RS R 3 Y 45 28 Bk
FUE BRI R 2R R a BRI SRR B R
TR Hoh i S S LR -Fe Ak BRAY I 4 K B i
BN IR & T 39. 1005 Wi EDTA-Fe, #7 # fR-Fe
M FEIRR-Fe WRER F R MM A4 R b &

S T AL B AR Fe b HIIRZ . K
W52 & G HETR-Fe Xl Bk M A i 2 3 A0 32 w5 4 2%
REBRFA L HUOEAT TR Fe.

RS FEIRBEHEAANKMEMM A EZISENZMW

Table 5 Effect of the third spraying of iron preparations on chlorophyll content of nectarine leaves
b 4% a/(mg « kg™ ) M43 b/(mg + kg™ 1) & /MR D MR EE/(mg - kg™
Treatment Chlorophyll-a Chlorophyll-b Chla / Chlb Chlorophyll
X 8 Control 0.91 ¢ 0.24 d 3.793 1.15 ¢
FeSO, 1.08 b 0. 26 bed 4.214 1.34 b
EDTA-Fe 1.08 b 0. 27 be 3.981 1.35b
FEHE R -Fe Ferrous citrate 1.11 b 0.28 b 3.942 1.40 b
J85 54 R -Fe Ferrous humic acid 1.07 b 0.25 cd 4,325 1.32 b
g 5 L
A WIR Fe 1.29 a 0.32 a 4,041 1.60 a

Ferrous compound amino acid

2.3 MEHESKHIFIX XMk R B S S 2N

R B A Rk A T LS A ) ek 2 R K
o AR ERER A NI T AT A L A Rk A
& 22 G B P R % AR i e oA sk
Hibgr R & E R BN EMEKERY . MYkn
600~ 80% WY 4k A7 £ T ot & 4 My 28— & 4k
U S R R Y M R R A, K
M4 R AR AR E TR — MRk, £ 6
FEH WA [F) e RIS Bk v R A Rk
B, 55 1 R ST . 45 2k i R Ak PR A Rk
W E S TR, H R 2L EDTA-Fe flfr 5 fR-Fe

Qb PR RO i B R B TR-Fe MBI Z LI
SHR-Fe 4b PR s 55 2 YL I o 2% 8k ol 5710 Ak B )
AR AR R & TR R B EDTA-Fe
Ak PR A RS B R L R e T AR B b R
il 77 Ak B 2 ) G 3 2 S A 3 U G 2k ) 7 B 2
SRAGHT 2 U . A5 B A R A B AT AR R 2
FARE AP LTER-Fe MK &2 2 M -Fe 42
UEERVE/REE R = I /Uy R 7 B D SRR R L
Fr A RO R BEAT 2 T B 3 AT RE R IR D g IR
S E AV R A Rk 1 SR S R R s L S B
WA R T R TR

R6 BEKHFAXNKBE-TRFELESENZT

Table 6 Effect of spraying of iron preparations on available-Fe content of nectarine leaves mg/kg
ﬂ\ 2 T1 T2 T3 ,‘ﬁ i T1 T2 T3
Treatment Treatment
S Fo
%} H& Control 85.74 d 70.32 ¢ 81.80 b M%g& Fe 280.87 a 205.81 b 141.54 a
Ferrous citrate
FeSO, 207.00 ¢ 188.36 b 120. 03 ab ISR R -Fe . . 211.87 ¢ 189.67 b 124.77 ab
Ferrous humic acid
A HERR-Fe
EDTA-Fe 284.78 a 289.74 a 117.07 ab Ferrous compound 255.15 b 214.44 b 143.61 a

amino acid
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2.4 WEHEERHIFIXT K MM Bk Bt &4 R
# 7 WL EOEA HE L EDTA-Fe kb # A %
T S T HE R H At Rk AR Ak B HOUR R
fig-Fe kbl 2 & & LR -Fe 4b B AR 51 FR-Fe kb FH,
FeSO, 4b3 5% M2 (0] 22 R i 2% . 0 Ak 3 75 19
R 2 G T A ) ) Ak B 4% 4k i 70 Ak B ) O B
5. EDTA-Fe b3 1 7K 43 R RO e ey » 25 5
TH A AL B, #7 4 BR-Fe, & & & £ R-Fe Ml FeSO,
Wb FRYR 2, FE R -Fe Ab AR
SALFE S AEME UG, AL S B K
et A R R I ET T . AR F 5 EDTA-Fe,
FriEmR-Fe, & & & HEMR-Fe HJE 5 fR-Fe A4b B AY X
LS EY B E T FeSO, 40 H A1 Xf M, FeSO, 4k B
TR X S IR R AR S R AT A R —

Tl K ) 0 dih Bk I R A O 4 R BE A
P AT R e i 2% 10 G T S 3 R OK L 2
AR DT A 7K 3 ) 23R 45 v Heh L EDTA-
Fe Ab BACR fe 4f AP R IR-Fe . A B HER-Fe F1JE
BR-Fe bR Z .

RuBP AL 2 B 2O A 2z — . HoR AL
A KN G fE RuBP i i 2 /0 146 4. R
PRI B 1 5 v D' R IR R P R S S
. A RuBP RACEE SR 5ot & # R 122 1k
PSS 4 — B0 3 5w AR AT I B ST A R AR AT
XAk e S R S RuBP R R 255 8] /9 ¢
RPEAT M. SRR B ot A R
RuBP #& 1k il & R (6] 5 4% 25 5 A 5656 & (P <
0.001),

F7 OBHESKHE AN BB RESSENIE
Table 7 Effect of spraying of iron preparations on photosynthetic characteristics of nectarine leaves
b HOt G R/ TR T %/ H K 43 ) SALRE/ RuBP &
Treatment (pmol*m™% «s™ 1) (mmolem 2«5 1) JHRCF (mmol * m 2« s 1) AR
: Pn Tr WUE Gs CE
Xf i Control 8.32 ¢ 4.68 b 1.71X10 % ¢ 0.62 e 0.028 ¢
FeSO, 8.41 ¢ 5.08 a 1.95X107 % b 0.66 d 0.027 ¢
EDTA-Fe 11.60 a 5.07 a 2.29X107% a 0.70 a 0.038 a
F#ERR-Fe Ferrous citrate 10.40 b 5.09 a 2.05X10°%b 0.69 ab 0.034 b
J& 5 iR-Fe Ferrous humic acid 9.98 b 5.00 a 1.69X10 % ¢ 0.67 ¢ 0.032 b
= PAY-=i 5
KA kR Fe 10.37 b 5.12a 2.04X1075 b 0. 68 be 0.034 b

Ferrous compound amino acid

3 shik S

M TTRZ MR IEN . A& T m
A HE SRR B ) Bk kAL A R R, 2B
B3 55 A0 AR 0 R 1 %) 5% T A (R 0 A RORR 5 Y
i S 25 4K, o 5~10 mg/kg™"™ s AH ) IE# &
BEREH 25~150 mg/kg. Ifi A & A 20 mg/kg'™,
A5 sk s ALk R A R S R, RAR
FE T AEE Bk A BT AE I H KF PR v Ak
R RURE O i 25 5 0T AR R Bk 8 A 1 He e I
K., 8 pH ETHm & 508 805k & = AL A
S R TR, H Bk Ak vk Ak R IE E v Bk
() A SR 43 i 25 O 0 2 U BT Rk AR O
ELFEFR ORI Z MG, AWEIT 8 X 70 Ak
R E IR W R I, B AR R 0 AT SRR i
T IE 8 AR RR , 22 B A0 9 J R ek, O L Btk 2k
PG AT RE S ph Tl PR AR 28 W Wi [R]85 ik R
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TR R I R A Rk A SRR . AR
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Ty A SR Rt R 5 2
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I T 2R R S i AT AR TR i e R SR B 5 3
R IR Tl A% 1) 790 2 A SR SR R L WSS i R R A AR
Bk B 1 I AN R AR B B AR 45 Ak I ) Ak L ] 22
SN B3 YR Bk R L Bk i e A ARk
B i oA I S e K 0 %) B8 T R L X T R P R SR
SR B N IR 0 B A B WG R L i R A ARk ) SR
S G G L . B3 YR Wit K ) R S ek Bk
& 25 S B ACHT 2 A B T Ko AR A LR
Fe Rb PR 80 B fE, R E G R IR -Fe X Bk 2
R 1A I R A — S,

AHFGE . Bl A W Ak R B B, BR
EDTA-Fe Flfr 5 fR-Fe b Ak, HoAth 42 1 77 &b 2 9k
BT R B IS 28 R Y BN A R L 5 3 kB it
JEULE A B R Fe (b M 4 R B e, B
T H AL AN, SXRTRE R N A A R -Fe 764D
BR TR e  25 i R R T A SRR SR TR
A5 EDTA-Fe FIAFBER-Fe Ab B TESS 2 YR W
Tt o TR I it 2 S A R B T SR i U B X
2 Fofr Ak i 700 AT L TR A R0 5 T Tk Ak R R Bk 5
&AL .
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