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LIy KR AT I 5T BRI E SOE S W, SR B A T O B At AT SR R . A5 R
AR (1) & AR = R B i h R 28 B3R i 2 R AN R AR R M BT IR A A i A e e R T
(2) R FH i B2 J7 v i o MR M A I T BT R 0 B & B R D N 2.80% ~ 3. 10% P, 0, 0. 17% ~ 0. 23% . K, 0
0.71%~1.50% .Ca 3.40~ 4. 80 g/kg. Mg 0.30~0.50 g/kg.Fe 89.00~ 129. 00 mg/kg Mn 21.00~ 63.00 mg/kg.Cu
5.00~12. 00 mg/kg.Zn 11.00~20. 00 mg/kg .B 33. 00~ 101. 00 mg/kg ; (3) DRIS .M-DRIS F1 DOP J5 B8t <7 (15740 F
HBrE(NBI, ) 5778 5 0 35 G AR 4 2 (] APt 2 7= i R BRI R R . ARSI A2 00 7% 5 1 i
P ORAE 7 A —3, I DRIS 7 #1 M-DRIS 75 @7 (93743 FA5 985 40587 2428 : Mn>K>Zn; 7T I DOP 75 #5711
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Leaf nutrition diagnosis and fertilization optimization strategy of Shanghai
Satsuma

FENG Zhi-song', LI Zeng-yuan', ZHANG Wei-feng', CHEN Lei’, AN Qi-qi’
(1.College of Resources and Environment, China Agricultural University, Beijing 100083, China; 2.Shanghai Chongming District Ecological Agriculture In-
novation Center, Shanghai 202150, China; 3.Shanghai Chongming District Agricultural Product Quality and Safety Center, Shanghai 202150, China)

Abstract: The content of mineral elements in leaves of Satsuma mandarin in Chongming, Shanghai, was deter-
mined, so as to provide the basis for scientific fertilization. The nutritional status of leaves in 70 representative citrus
orchards in Chongming District was diagnosed by DRIS, M-DRIS, DOP and boundary line methods. Results showed
that there was no significant difference in the content of most mineral elements in leaves between high-yield and low-

yield orchards, and the variation range of leaf mineral nutrients in low-yield orchard was higher than that in high-yield

orchard. The suitable range of mineral nutrients in

5 B #1:2022-01-12

EETB : GHTRHE 2RI H [ P ARHET (2020) 5 2-2 5]

YEE R B (1996-) , 3 LI & A, W0 se ik, EENF
Y EFSHBOEEHITE, (E-mail) 18730279136 @ 163.

com

iﬁiﬂ{’ﬁ%gﬁﬂmé,(E-mall)wflhang@ cau.edu.cn 21.00-63. 00 mg/kg, Cu 5.00-12.00 mg/kg, Zn

leaves of Satsuma mandarin was determined by boundary
line method as N 2.80%- 3.10%, P,0,0.17%-
0.23%, K,00.71%-1.50% , Ca 3.40-4.80 g/kg,
Mg 0.30-0. 50 g/kg, Fe 89.00-129. 00 mg/kg, Mn
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11.00-20. 00 mg/kg, B 33.00-101. 00 mg/kg. Nutrient balance values ( NBI ) established by DRIS, M-DRIS

and DOP methods were significantly negatively correlated with yield, indicating that the balance between nutrients was

the main limiting factor of yield. The priorities of nutrient balance regulation recommended by different diagnostic

methods were basically the same. The priorities of nutrient balance regulation established by DRIS method and M-DRIS

method were Mn>K>Zn. The priority order of nutrient balance established by DOP method was Mn>K>N. It can be

seen that the proportion balance of mineral elements in the trees of Satsuma mandarin orchard in Shanghai has a more

significant effect on the yield, so the diagnosis method of leaf nutrient balance should be adopted to formulate a more

accurate fertilization plan.
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Fig.1 Yield status of Satsuma mandarin orchards in Chong-

ming District
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AR SEAE DR | i 7= Bl (] e 5 40 AR SRR /N
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®1 SHAREBMEMHMATRFSSE
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A R R TR AR S R B TR
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Table 1 Mineral nutrien t contents in leaves of Satsuma mandarin in Chongming District

T 155 21

IRy T bR 2 A5 SR T b 2 AR R P b2 A5 5 R R
(M=SD) cv) (M£SD) cv) (M=SD) cv)

N(%) 3.13+£0.14a 4.61 3.06+0.16a 5.17 3.10+0.15 4.9

P,05(%) 0.19+0.03b 15.07 0.20£0.03a 12.52 0.19+0.03 14.47
K,0(%) 0.98+0.23a 23.32 0.92+0.29a 31.26 0.96+0.25 26.27
Ca(g/kg) 3.66+0.66a 18.01 3.85+0.84a 21.69 3.73+0.7.3 19.56
Mg(g/kg) 3.38+0.67a 19.69 3.64+0.95a 26.20 3.47+0.79 22.69
Fe(mg/kg) 102.10+49.97a 48.94 104.23+34.70a 33.30 102.89+44.65 43.39
Mn( mg/kg) 46.28+20.47a 44.22 42.86+24.87h 58.03 45.01+£22.09 49.08
Cu(mg/kg) 7.98+4.78b 59.97 11.69+8.78a 75.07 9.36+6.74 72.04
Zn(mg/kg) 13.03+3.75a 28.80 14.96+8.42a 56.30 13.74+5.95 43.26
B(mg/kg) 65.86+23.85b 36.21 84.87+27.65a 32.59 72.92+26.78 36.72

[RIATA /NG 2o i AR )™ el 1] 22 5 3% (P<0.05)
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1.50% .Ca 3.40~4. 80 g/kg Mg 0.30~0. 50 ¢/kg . Fe
89.00~129. 00 mg/kg, Mn 21.00~ 63. 00 mg/kg. Cu
5.00~ 12.00 mg/kg, Zn 11.00~ 20.00 mg/kg. B
33.00~101. 00 mg/kg,

N LT R N RN A I R A i
ELG T, S B (] P SN N A e 7R
Sy IE EVUFEIHEA T E, & 2 R vk A3 Y R 22
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Fig.2 Effects of leaf mineral nutrient contents on yield of Satsuma mandarin
x2 BEMEMHMHAET RFESHRITE
Table 2 Grading standard of mineral nutrients in leaves of Satsuma mandarin
Sk AR LR
ey — —
ez STpTY Fus ez I i it
N(%) <2.50 2.50~3.00 >3.00 <2.80 2.80~3.10 >3.10
P,05(%) <0.15 0.15~0.18 >0.18 <0.17 0.17~0.23 >0.23
K,0(%) <1.00 1.00~1.60 >1.60 <0.71 0.71~1.50 >1.50
Ca(g/kg) <2.50 2.50~5.00 >5.00 <3.40 3.40~4.80 >4.80
Mg(g/kg) <0.30 0.30~0.50 >0.50 <0.30 0.30~0.50 >0.50
Fe(mg/kg) <75.00 75.00~120.00 >120.00 <89.00 89.00~129.00 >129.00
Mn( mg/kg) <20.00 20.00~50.00 >50.00 <21.00 21.00~63.00 >63.00
Cu(mg/kg) <4.00 4.00~10.00 >10.00 <5.00 5.00~12.00 >12.00
Zn(mg/kg) <20.00 20.00~30.00 >30.00 <11.00 11.00~20.00 >20.00
B(mg/kg) <30.00 30.00~100.00 >100.00 <33.00 33.00~101.00 >101.00
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Table 3 Abundance and deficiency of mineral nutrient content in leaves of Satsuma mandarin in Chongming

bRt HEYE L N P,0;  K,0 Ca Mg Fe Mn Cu Zn B
U= i W= (%) 143 20.00 11.43 27.14 2571 3857  7.14 2429 2571 2.86
TEE (%) 90.00  72.86 8571 6429  70.00 4429 7571  57.14  70.00  78.57
(%) 8.57 7.14 2.86 714 429  17.14 1714 18.57 429 1857
&l pn i () = (%) 0.00 12.86  62.86 8.57 27.14 17.14 7.4 1571 9571 2.86
TEEH (%) 22.86  11.43 3571 87.14 68.57 6429 5571  52.86 2.86  77.14
(%) 77.14 7571 1.43 429 429 1857 37.14  31.43 1.43  20.00
*4 ZHARBHEHMHRTRFSSESTENHEXRY
Table 4 Correlation coefficient between leaf mineral nutrient content and yield of Satsuma mandarin in Chongming
NG S N P,0; K,0 Ca Fe Mn Cu Zn B
e bl -0.11 0.41* 0.07 0.36* 0.14 0.18 0.03 0.00 0.32*
= -0.17 0.42" 0.11 0.36 0.15 0.10 -0.09 0.18 0.37

RN AR B 3 (P < 0.05) A 3 (P < 0.01) K-,

22 EPAREBMEHREEMAEFRTEFEEEL
i
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R —MMERSED) . m AT s 3 K2
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B/K,0 ., Mn/Ca. Ca/Cu, Zn/Ca, Mn/Mg . Cu/Mg .
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Mn/DM DM/ Cu . Zn/DM .DM/B, #3X 26 28 1E KN
DRIS 1 M-DRIS i2Wi 250, {R AAK (1) 1 (2), 3
XS 25 TC R ISR B0 K NHEF A5 L 3% P A A
e, #3& 1 dhE et e iR N P,O, |
K,0.Ca Mg .Fe Mn Cu.Zn B & f&-FYEAE iR
1,7 AN (3) BRI E DOP Wi AKX, #4
A AR B (i B B R SEAR A DOP 12 82X H
23] DOP 855, FE At 7540 - I8 5 R 587

e

222 EMNEM R ERG WS A6 NBIL AL *
Te9Ag & R4S DRIS M-DRIS .DOP 2 Wi S5y
A HA- Y B SR AN B 18 B (NBI, ) . NBI G245
BIRTCEMEAE S FE AR, RENS R 40 R WL {4
P EFRARGL , NBI B8R 3R IR AR B 5T 38 77 AN 7
i, NBI B/ INEEZE A, 438 3 Rk NBIH S
PR AR G R I, TE T AT IR AR SRl R v e v
DRIS J7¥& 1 M-DRIS J5 g5 ) NBI (H¥ 577 &
SR 2 SR G, FE T R B DOP ik T Y
NBI (H 5" EE2RENHC(EKS) , XRIRHAEN
ANEE B W L0106 2R 5 77 A S VTRV BR &R R
R R o #ota TP, P e, 3 Rk b
2 SR e WM™ bel 1Y NBI A8 v T 5 77 b |, X ] R
PRI SR A1 7™ Bl AR AR 35 43 L 481 2 A a1 S 350 T AI™
223 FWREMEMREEFS-FERAT LS
R4 DRIS,MDRIS, DOP 3 F 5 1 X 476 % ] °F
AR E K NIEATHET , 45 AN [R5t 5% 401 1 0
TSP, 45 R WK (6) . DRIS #1 M-DRIS J5 %1%
B EE IR — B AT R I A 2200, Ak
T, 5% WY DXL 28 R A 4K 2 55 9 49 - Y i 3
FR43 AMn>K>Zn i 85 7 b B4 2075 I8 17 Y
T 3 Fh 3553 A Cu>Mn>Zn 1= e 2075 98755 -4 1Y
I 3 FlFR 40 A Mn>K>N, ARG DOP 2 W74l 3 (%
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AUET 3 FhFE0t o Mo>K>N, ZI2Migs Rb 2T S KGR IN B AT 3540 7 98 5 18 56 % & Mn K N,
A AT 2 BT TSR 05 DRIS Al M-DRIS Jy ik Zn,
B EERAE, BRTTE 286 3 FhOrikss

% 5 DRIS.M-DRIS.DOP 7%/ NBI, 5B MEMH=2HHE XM
Table 5 Correlation analysis between NBI, values established by DRIS, M-DRIS and DOP methods and yield of Satsuma mandarin

— DRIS M-DRIS DOP
NBI, Sl i PSc NBI, 57 A NBI, 5P AR
4[] 2.02 -0.39* 2.00 -0.40 ™ 10.60 -0.28"
ie 7 el 1.81 -0.53* 1.57 -0.46™ - -
i 5.38 -0.23 5.14 -0.18 12.23 0.06

* U R R AR A B B 3 (P<0.05) Al 3 (P<0.01) /K-, DOP TGk 2 W =,

% 6 EMEHIT T DRIS,M-DRIS #1 DOP 2 Wi g # & 3= 5> T & @ T I+

Table 6 Diagnostic indices and nutrient balance regulation order of Satsuma mandarin based on DRIS, M-DRIS and DOP methods

Feor- P T

SREZA Tk N P05 K0 Ca Mg Fe Mn Cu Zn B DM

=r=fE DRIS 2.80 2.07 1.94 0.52 2.58 0.24 =223 -400 -1.69 -0.06 Cu>Mn>Zn>B>Fe>Ca>K>P>Mg>N
M-DRIS 2.28 1.84 1.33 0.19 1.81 -036 -241 -280 -1.78 214 032 Cu>Mn>Zn>Fe>Ca>K>Mg>P>B>N
DOP - - - - - - - - - - -

f&=FE  DRIS -4.71 250 -620 -055 528 -0.63 -1236 6.62 125 1373 Mn>K>N>Fe>Ca>Zn>P>Mg>Cu>B
M-DRIS  -4.71 305 -605 -021 489 -056 -1152 791 1.63 1317 -286 Mn>K>N>Fe>Ca>Zn>P>Mg>Cu>B
DOP -2.17 7770 -5.28 5.28 7.78 2.18 =739 4087 1507 2859 Mn>K>N>Fe>Ca>P>Mg>Zn>B>Cu

4 DRIS 0.01 223 -1.08 0.12 359  -0.08 =599 -006 -0.60 6.39 Mn>K>Zn>Fe>Cu>N>Ca>P>Mg>B

M-DRIS  -0.31 229 -141 0.04 296 -043  -579 .18 -051 6624 -0.86 Mn>K>Zn>Fe>N>Ca>Cu>P>Mg>B

DOP -217 770 -528 528 778 218
DOP TGS Wi ™ Il .

=739 4087 1507 28.59 Mn>K>N>P>Mg>Zn>Cu>Ca>B>Fe
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