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Abstract; In order to explore the simple and labor-saving program of preventing iron deficiency chlorosis in fruit trees,
we studied the effects of Fe-N solutions of different concentrations by pipeline transfusion and drip, contrasted by con-
ventional management by determining the leaf SPAD value, hecto-leaf weight, hecto-leaf thickness, the content of total
iron and active iron and so on. The results showed that the treatment of iron fertilizer pipeline transfusion significantly in-
creased leaf SPAD value, hecto-leaf weight and hecto-leaf thickness, the content of total iron and active iron in leaves,

while the chlorophyll fluorescence parameters also had a major impact. In addition, SPAD value and the content of active

Wim B 2016-12-29  fEEIEHA: 2017-02-22
EEWMB.: ERAKEFES (31572198) ; EMTTR=HE AR/ H ( EFHTS 201538) [ Supported by the National Natural Science
Foundation of China (31572198) ; Program of Yulin Bureau of Science and Technology (201538) |,
YEBE R SEF(1989-) , 2, W pg Jil A BEBSE AE | 2N R 5 5 4 3FSY, (E-mail ) 563447055@ qq.com,
BB B L 2R, FEF ARG KA Y E SR AR, (E-mail) xuejinjun@ 163.com,



1138 I = 7|

37 %

iron had a good linear relationship, and the correlation coefficient reached 0.899 through analyzing different grades

yellow leaves. This result suggested that there was certain reliability with SPAD value as the way of diagnosing iron defi-

ciency in apple, and it also explained that the yellowing leaf was mainly caused by the shortage of iron. The SPAD val-

ue, hecto-leaf weight, hecto-leaf thickness, the content of total iron and active iron in leaves were markedly improved by

pipeline transfusing the solution of 16.4 x 10” mol - L', which were increased by 89.66% , 20.42% , 9.26%, 158.0%

and 277.4% in the experiment, and the fluorescence parameters also reached the optimum level. The result showed that

the technology of pipeline infusion dripping trunk significantly improved the index level of apple leaves, and the results

laid the foundation for the application of pipeline trunk transfusion and drip in the prevention and treatment of iron defi-

ciency chlorosis in apple.

Key words: iron deficiency chlorosis, Fe-N, pipeline trunk transfusion and drip, apple, index

SRR R SR E R T AR BR AR N B = BT R
-5 20 25 R & 32 BH 0 AR BRI 3 (O A
2016) . FEFCE AL 7 A KM 38 b X, A W) i Bk R
SR A TE , F I BRSO
CHIRTE, 2014) o SR, 37 SRATE Dy F I % 5 T AR A
AR LB 5k SRE s B b (ML R 4%,
2002) , SRERFECERMH R ERR T EH, R
S BT B 2R E I 98 TE 90% LA b H R T
FRHAZET, B BRI 2 B R &5k (T
RAE,1985) o PRI, BBk v Al — B PHLAS 2R
KRR — RMER, [N 8k BAT 5 A AL FIERS 3 iy
R AR B & B A RV T ARG, WA
R BT T SRR Bl B 2 S 2 A HE 591 T A ) R

H A, Bl i S 04 SRk 2 S 0 7 A il
W TET MBS iR ) e T T AR AR R R LA B T A R
%5 (Jendoubi et al,2011) , — M 4 jifi /&5 71 &t TC ALk
ERAR PP A AN I 1 S Ak ot T s R T I R
R BRER R SR 1% 52 07 30, AR A R vh & = 3
AR, H— i AR BB SUIR A S SOR A
AEREINAR 14k & & (Shena et al, 2015; Alcala et al,
2012) 538 7 /5 e i 5 B2 g, ROR I, (B AR B
T SIAIL, B VEME B K H 5 7= AR I8 3 (e 56 5,
2005) 3 AR AR AR E A2 2 H AL 2 T 5 3 AR HY R
FIRJ AT PR i VBB L 2R AR a5 A2k 2K A 9K INF ) R R
U AR B T ME DUTE A 77 e 0 (4 AR
2013) , ;X LA B AS £ 5t HASBEMARAS b 208 4
WigkiE 37 ( Aleantaraa et al ,2012) , HIRRBT 1 A
SRR T I A A8 i, A AT 5 LA T R T
T3 2O SRR i A [ e B R L, B AEIR R B id
(R TE R T 07 58, R B L S SR AR Bk ik Ok S 4

e RSB T
L I

1.1 &t

I T 2015—2016 4EFE AL 44 HRHE EL k%€ &
SERFE VAT, B4R+, 148 pH (H 8.2, HHEA
MU &R 13.1 ¢ - ke iE AR 6 4R A PRk E
SEL RN (205 R 4 2 A 2238 R AR, 51k
JeAs IR T AR Ry ) , BRATHE 2 m x 4 m, BALATIA],
RIS B R H AR AR AR — 5

BB HROE T2 E T 2015 4F 9 H Ak, %
BRAB R 7345 R 500 L 23Rk S B TREML IR 2 1.5
mFHFEEE, EENPVC B, BEREAREN
0.4 mm MR, BAE —umi% 8 3008, SO W B ATE
A oy — ik S ARAR T R ECA 2 L - h'
TR —AT %

1.2 iK%t

IR Fe-N 40P (¥ #EZE4E,2016) , K ELLF
Wl . (1)16.4 x 107 mol - LW, i FR T1; (2)
8.22 x 107 mol - L' ¥, f K T2;(3)5.22x107
mol « L™, fRIFK T3 5 (4) AU b 21 A % B8 i
FR T4, BRSO T 2 1, B A 2 e A $h 45 —
5 BRI I, Bk X4 F 8 5 IR,

1.3 MEF %

2016 4F 3 A 15 HHEA7T58 — 8 T f o 1,
PUSH 10 d B T—Ik. 5 A 15 HIE AN R4k
P2 AR A i () SPAD-502 Plus T34 %
SRS 7 ) A AR AR PO FH 1
Az P A A A (B . PAM-2100) 22



9 1] Thsp s 2 o A IE BRGSO S Y5 1139

1.3.1 A%nE  F 2016 43 H 15 H (4L BFT) Fl
5 1 15 H3 AT RAE  RAE % R P R AL rh 10
AR TRAGEE 5 25 8 A i, [k R
15 it AR SR & R IE oK ZE 1K
HYETH)E ,105 °C AT 20 min, M5 T 446 70
CHREE72 h B, 20 il Sk
fBJE 1.2 mol - L' ERFRIA MR , A IS e AL 08,
25, R F WS o3 66 BE TSI I R 4 5
1.3.2 =#rgkegmise F3 H15SHAMS A 15 HE
FE IR B MR e AR E 1 g i R EERE, DA 1
mol « L'#RFRIZHE 24 h, B 1 mL =2, KUK A
LPMEZ I (0.15% ) VR FUAL 2 (3 mol « L) AN
CRFNGE P (1 mol -+ L), 4% 30 min, T 510 nm
Qb FHEE A3 S BE TN 5 B (SRR SE , 2015)
1.3.3 SPAD 14 5 —#rék g & bml 2 fE I FE B
RAEG I I — G B 9 i i BRIk gk
S KR IR SRR I PR SRR € O, i ik et
PIE RO K 0, L G IR AU BE ol o LR
%o B—EPORE 15 ADRER BRSNS AN R SRR
M5 K (B — T, 2013) . W& N [6) RE 5 i A Y
SPAD fH K Mk & &, A4 i 5 0 i 1l 0 7
1.4 HiBSGIT 590

FIH Execl Ip 3 84 04T 808 M 48 1 3 B, R
FH SPSS S #T 85 A AT 22 57 1 3 R o i, 2 R
W3R Duncan’ s HEiEFT

2 ERH4M

2.1 AEIAEXIIT A SPAD . BEMHERBEHER
=21

MR AT LA I A R IR S e A
SPAD B X BRI B g 19, o 2% B0 88 fb i iR
Hirp SPAD fH fx i B J& T1, i 57.43 %8 T4 M F
SPAD fE 25 89.66% ; HIK & T2, 4 56.53, %8 T4 I
i SPAD {8 4% & 86.69% ; A M AT ] &b B A1y - F
SPAD fHi/IN, 4 30.28, AL PA ., FH TP G O
R A T e YRR T A 3L, b A S 2K AR )
R HPLL 16.4 x 107 mol « L ZEFRASCR BT

B R R RN R T Ab 2 A
WS TR R E MR E MR KSE, Hod T Y
TR R 66.57 ¢, % T4 M TR

x1 AREGEXMF SPAD . BMHEEBHERNZM

Table 1 Effects of different treatments on leaf SPAD

value, hecto-leaf weight and hecto-leaf thickness
AR AR

Ab P SPAD {H Hecto-leaf Hecto-leaf

Treatment ~ SPAD value weight thickness
(g) (cm)
T1 57.43a 66.57a 5.90a
T2 56.53h 64.29h 5.85a
T3 55.95¢ 61.49¢ 5.80a
T4 30.28d 55.28d 5.40b

T FSVECT R AR R/ NS SO RERIRTE 0.05 K 1285
B, TR,
Note: Different small letters in each column represent significant

differences at 0.05 level. The same below.

x2 AERLENMHEMHEERAESHHZIN
Table 2 Effects of different treatments on chlorophyll

fluorescence parameters of apple

Tl T2 T3 T4
Fluorescence parameter
AEXT LA R 46.61a 43.10b 39.28¢ 20.18d
ETR
bR A= D EY ¢ 0.729 0a  0.7019a  0.677 6a  0.684 Oa
qP
IS RISV EY 1.721a 1.732a 1.788a 1.344b
NPQ
PS I L FRtE+ 0.290 0a  0.291 0a 0.274 1b  0.192 0d
FEAE Yield
PS TS AE G 14 36.17a 13.024b 10.92¢  0.994 1d
Fv/Fo
BRI 855.7a 744.4D 741.1b 168.5d
Fm
PS I i1 thE 0.9725a  0.9287b 0.916 1c  0.518 5d
HALZL R Fo/Fm
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R3 TESENMFSHKSENRM (P07 mg - kg')

Table 3  Effects of different treatments on iron content in leaves (Unit: mg - kg")

AL FEHT Before treatment AbBJS After treatment Wl Added value (%)

sE ]
Treatment 2ok Tk 24k W Lok Wk
Total iron Active iron Total iron Active iron Total iron Active iron
T1 305.8a 139.5a 788.9a 526.5a 158.0a 277.4a
T2 323.4a 128.6a 494.8h 322.0b 53.00b 150.4b
T3 272.6a 123.9a 324.0c 216.5¢ 18.86¢ T4.74c
T4 257.8 a 112.8a 289.0d 106.4d 12.10d -5.674d
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Fig. 1 Relationship between SPAD value and

active iron contents in leaves
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