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Effects of ammonium-nitrate ratios on the nutrient absorption characteristics
of mango (Mangifera indica L.)
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Abstract: [ Objectives ] The ammonium-nitrate ratio is an important factor to affect the nutrient absorption of
mango (Mangifera indica L.). The ammonium nitrogen (AN), nitrate nitrogen (NN), P, K, Ca, and Mg uptake of
mango with varied ammonium-nitrate ratios was explored, aiming to screen the most suitable ammonium-nitrate
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ratio and provide a basis for rational fertilization in mango. [ Methods ] An hydroponic experiment was
conducted using mango seedlings of cultivar ‘Golek’ as test materials. Based on the Hoagland nutrition solution,
five ammonium-nitrate ratios was setup, i.e. 0 : 1 (T1),3 : 7(T2), 1 : 1 (T3),7 : 3(T4),and 1 : 0 (TS). The
mango seedlings had cultured for 48 h under no nitrogen supply before grown in the treatment nutrient solutions.
At0,1,2,3,4,6,8, 10, 12, and 24 hours of culture, nutrient solution samples were collected for determination of
ammonia, nitrate, total nitrogen (TN), P, K, Ca, and Mg concentrations. Michaelis-Menten kinetics equations were
adapted to measure the kinetic parameters of the ion uptake. [ Results ] The absorption pattern of NO,, NH,’, and
TN uptake by mango root followed the Michaelis-Menten kinetics equation under different ammonium-nitrate
ratios. The maximum absorption rate, affinity and flow velocity of NO; were higher than those of NH," under all
treatments, while the absorption capacity and poorness-resistance of NO, were higher than those of NH," under T4
treatment. The flow rate of NO, and NH," continued change with the prolongation of ammonium-nitrate ratios and
NO, changed more easily than NH," under T2, T3, and T4, whereas the maximum absorption rate and flow rate of
TN continued reducing, and the affinity, absorption capacity and poorness-resistance of TN were highest at T3
treatment. The absorption rates of NO,” and NH," by the mango roots treated with different ammonium-nitrate
ratios increased first and then decreased with the extension of culture time, while the absorption rates of H,PO,,
K, Ca*, and Mg” continued to decrease and tended to stabilize at 10 h. Additionally, the affinity of K" and Ca* as
well as the poorness-resistance of H,PO,”, K*, Ca™, and Mg” were highest at T1; the maximum absorption rate and
absorption capacity of K’ reached the peak at T2; the affinity and absorption capacity of H,PO, were highest at
T3; and the maximum absorption rate of H,PO,", Ca* and Mg”", the affinity of Mg*, the absorption capacity of
H,PO, and Mg*, and flow rate of H,PO,", K', Ca® and Mg*' reached their maximums at TS. [ Conclusions ]
Mango has a preference for absorbing NO,, however, the combined application of ammonia and nitrate nitrogen
is more conducive to the absorption of N and other nutrients by mango. In order to improve the absorption of P,
Ca, and Mg, phosphate, calcium, and magnesium fertilizers should be applied in conjunction with an appropriate
amount of ammonium nitrogen fertilizer in mango production.

Key words: Mangifera indica; ammonium-nitrate ratio; nutrients; kinetic parameter; absorption capacity
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Fig. 1 Absorption rate curves of NO, in mango roots under different ammonium-nitrate nitrogen ratios
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Note: T1, T2, T3, T4 refer to NH,-N : NO," Nat0: 1,3 :7,1: 1,7 : 3, respectively. Different lowercase letters denote significant difference

among treatments at the same time (P<0.05).

R 1 TEERHEEETE R NO, s hFEHE

Table 1 NO, uptake kinetic equation of mango under different ammonium-nitrate nitrogen ratios

AL Treatment 772 Equation FfH F value PfH P value
T1 y =0.0159x>-0.1048x+1.8291 87.40 <0.0001
T2 y =0.0056x>-0.1106x+1.0094 25.17 <0.0001
T3 y = 0.0020x>-0.0612x+1.0012 12.82 <0.0001
T4 y =0.0052x>-0.1010x+1.0425 10.88 <0.0001

e T, T2, T3. TASPBHENHN : NO,-NMO : 1, 3:7, 1:1, 7: 3f4bH,
Note: T1, T2, T3, T4 refer to NH,*-N : NO,” N at0: 1,3 :7,1: 1,7 : 3, respectively.
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Table 2 Kinetic parameters of NO, uptake by mango under different ammonium-nitrate nitrogen ratios

QbR Treatment V. [mmol/(g-h)] K, (mmol/L) C,i (mmol/L) o B
Tl 0.4942+0.0185 a 3.0314+0.1111 a 3.5937+0.2073 a 0.1627+0.0012 b 1.3239+0.0450 a
T2 0.3164+0.0512 b 3.0277+£0.4514 a 3.3621+0.1180 a 0.1035+0.0063 ¢ 0.9831+0.1471 b
T3 0.1365+0.0123 ¢ 0.7159+0.1237 ¢ 0.4372+0.0262 b 0.1935+0.0284 a 0.3120+0.0345 ¢
T4 0.0848+0.0138 ¢ 1.143340.0257 b 0.4014+0.0070 b 0.0744+0.0137 ¢ 0.3105+0.0218 ¢

e T1. T2, T3, T44rHI4ENHS-N : NO,-NKO : 1, 3:7, 1: 1, 7: 309408, V,, —m KRR, K,—1/2 V,, I 53 A5 ik
B, Cow BT REYI AT AR VR, o5 FHE AR IR, B—A M TEAIR S TR T AAE IRE S . FFER S ARG
TR AL PR R 22 5 B3 (P<0.05),

Note: T1, T2, T3, T4 refer to NH,"-N : NO,” N at0:1,3:7,1:1,7: 3, respectively. V,,,—Maximum uptake rate, K,—The ion concentration in
the medium at 1/2 V,,,, C,.,—The lowest concentration of ions that can be absorbed by plants in a medium, a—The rate of which ions enter the plant,
p—The ability of plants to survive at low ion concentrations. Different lowercase letters after data in the same column mean significant difference

among treatments (P<0.05).
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Fig. 2 Absorption rate curves of NH," in mango roots under different ammonium-nitrate nitrogen ratios
e T2, T3, T4, TS HHENH,-N:NO,-N K3 :7, 1:1, 7:3,1:0RAE, RE/NG FHE LR R — L2 22 5 5 2%
(P<0.05).,
Note: T2, T3, T4, TS refer to NH,"-N : NO, Nat3:7,1:1,7: 3,1 : 0, respectively. Different lowercase letters denote significant difference

among treatments at the same time (P<0.05).
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Table 3 The kinetic equations of NH, uptake of mango under different ammonium-nitrate nitrogen ratios

AL Treatment 772 Equation FfH F value PfH P value
T2 y =0.0049x-0.0935x+1.0429 10.50 <0-0001
T3 y =0.0077x>-0.1327x+1.0475 15.62 <0-0001
T4 y = 0.0012x?-0.0692x+1.0006 94.72 <0-0001
T5 y =0.0058x>-0.1008x+1.0362 14.43 <0-0001

e T2, T3, T4. TS/HHHFENH-N : NO,-NJ3 : 7,1 :1,7: 3,1 : OffJ4LbHEL,
Note: T2, T3, T4, T5 refer to NH,*-N : NO,” Nat3 :7,1:1,7:3,1: 0, respectively.
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R4 TEERMEECLE TERIUL NH, B HZESH (1=3)

Table 4 Kinetic parameters of NH," absorption by mango under different ammonium-nitrate nitrogen ratios

KbPH Treatment Ve [mmol/(g-h)] K,, (mmol/L) C,» (mmol/L) o B
T2 0.0850+0.0192 b 0.6376+0.2871 b 0.0482+0.0097 b 0.1484+0.0594 a 0.2306+0.0768 ¢
T3 0.1015+0.0209 b 1.0396+0.1553 b 0.0249+0.0375 b 0.0976+0.0138 b 0.3243+0.0527 ¢
T4 0.1482+0.0489 b 3.026+0.3102 a 3.0221+£0.6077 a 0.0445+0.0064 ¢ 0.9436+0.2773 b
TS 0.2914+0.0436 a 3.1828+0.3025 a 3.1782+0.4018 a 0.0810+0.0168 bc 1.4404+0.0664 a

e T2, T3, T4, TS/FHHENH,-N : NO,-NA3 : 7, 1: 1, 7 :3. 1 : ORI, V,,—mRRIGIE, K,—1/2 V,, WA By s 1k
JE, Co BRI TR SR TR, o— S THEAMPRNIEE, p—HWTEMRS TRIE TAAGRRE S o FFIEUR R AR FRANS

FREFORAC ] 22 7 1 3 (P<0.05),

Note: T2, T3, T4, TS refer to NH,"-N : NO,” Nat3 :7,1:1,7: 3,1 : 0, respectively. V,,,—Maximum uptake rate, K,—The ion concentration in
the medium at 1/2 V,,,, C,;,,—The lowest concentration of ions that can be absorbed by plants in a medium, o—The rate at which ions enter the plant,

p—The ability of plants to survive at low ion concentrations. Different lowercase letters after data in the same column mean significant difference

among treatments at 0.05 level.
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Table 5 Total nitrogen uptake kinetic parameters by mango under different ammonium-nitrate nitrogen ratios

Chin (mmol/L) o B

AbFH Treatment Ve [Mmmol/(g-h)] K., (mmol/L)
T1 0.4942+0.0185 a 3.0314+0.1111b
T2 0.5141+0.1243 a 3.5949+0.2493 a
T3 0.2204+0.0179 b 1.8517+0.0647 d
T4 0.2030+0.0409 b 2.6634+0.2462 ¢
TS 0.2914+0.0436 b 3.1828+0.3025 b

3.5937+0.2073 a
3.2130+0.2765 b
0.5158+0.0214 ¢
3.5179+0.7061 a

3.1782+0.4018 b

0.1627+0.0012 a
0.1235+0.0149 b
0.1053+0.0114 b
0.0939+0.0103 ¢

0.0810+0.0168 ¢

1.3239+0.0450 a

1.3732+0.0314 a

0.5139+0.0241 ¢

1.1579+0.1008 b

1.4404+0.0664 a

e T, T2, T3, T4, T543H4ENH, N : NO,-NH0O : 1, 3:7, 1:

# (P<0.05).

1. 7:30 1: ORYALEE, [RFNBUE R AR/ NG TR R A BE ) 25 5 2

Note: T1, T2, T3, T4, TS5 refer to NH,-N : NO," Nat0: 1,3 :7,1:1,7:3,1 : 0, respectively. Different lowercase letters after data in the same

column mean significant difference among treatments at 0.05 level.
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Fig. 3 Absorption rate curves of H,PO, in the roots of mango under different ammonium-nitrate nitrogen ratios
TE: T1, T2, T3, T4, TS Zp5#E NH-N: NO,-NH 0 : 1, 3:7, 1:1, 7:3, 1:0 MM, KHARR/NSG FRERRE — ] 2 2 H

Z 5 W (P<0.05),
Note: T1, T2, T3, T4, T5 refer to NH,-N : NO, Nat0:1,3:7,1:1,7:3,1:0, respectively. Different lowercase letters in the fig. denote

significant difference among treatments at the same time (P<0.05).

=6 T EERAEE L TERIRY HPO, IS HhFH12

Table 6 H,PO, uptake Kinetic equations of mango as affected by ammonium-nitrate nitrogen ratio

Ab3 Treatment Ji# Equation F{H F value PfH P value
T1 y = 0.0002x2-0.0579x+0.9826 171.30 <0.0001
T2 y = 0.0049x2-0.0935x+1.0429 10.50 0.0142
T3 y =0.0077x>-0.1327x+1.0475 15.62 0.0055
T4 y =0.0012x>-0.0692x+1.0006 94.72 <0.0001
T5 y =0.0058x>-0.1008x+1.0362 14.43 0.0067

H: T1. T2, T3, T4. TS/PHHENH N : NO;-NKO : 1, 3:7, 1:1, 7:3, 1: OFJAbH,
Note: T1, T2, T3, T4, TS refer to NH,™-N : NO,” Nat0 : 1,3 :7,1:1,7:3,1 : 0, respectively.

(& 7o A, PR EARE K SN T X H,PO, %t H,PO, FIZEF 1/ T 0.841~0.983 mmol/L, RZH
() F KWL I %A T 0.021~0.049 mmol/(g-h), HRE XA B H, PO, A e AR W LR AT 0.728~0.969

®7 TESREECEE TERIUL HPO, NN FE S (n=3)

Table 7 Parameters of H,PO, absorption kinetic of mango as affected by ammonium-nitrate nitrogen ratios

AL B Treatment V. [mmol/(g-h)] K., (mmol/L) C,in (mmol/L) o B
Tl 0.0211£0.0039 ¢ 0.9834+0.0832 a 0.9692+0.0749 a 0.0214+0.0025 ¢ 0.1440+0.0189 b
T2 0.0390+0.0034 b 0.8946+0.1055 a 0.7868+0.1262 ab 0.0439+0.0060 b 0.1863+0.0136 a
T3 0.0278+0.0056 ¢ 0.8412+0.0543 a 0.7497+0.0793 ab 0.0334:0.0084 bc 0.1522+0.0118 b
T4 0.0265+0.0020 ¢ 0.8589+0.1490 a 0.7822+0.1947 ab 0.0314+0.0056 bc 0.1504+0.0160 b
T5 0.0493+0.0070 a 0.8514+0.1095 a 0.7282+0.1020 b 0.0588+0.0123 a 0.2040+0.0168 a

e T1. T2, T3, T4, TSHM#ENH N : NO,-NKO : 1, 3:7, 1:1, 7:3, 1: OfAb3, V,, —HRIIGER, K,—1/2 V,, B0 5T
MBS FUREE , Co— BT A TR RIS VR L, o—BS THE AR IR, B—AR M FEIR S T VR B FAAE I BE T o RFEUR S
A/INGFREFIRAL B ] 22 57 2 (P<0.05),

Note: T1, T2, T3, T4, TS refer to NH,"-N : NO;" Nat0:1,3:7,1:1,7:3,1:0, respectively. V,,,,—Maximum uptake rate, K,—The ion
concentration in the medium at 1/2 V,,,, C,;,,—The lowest concentration of ions that can be absorbed by plants in a medium, o—The rate at which ions
enter the plant, f—The ability of plants to survive at low ion concentrations. Different lowercase letters after data in the same column mean

significant difference among treatments at 0.05 level.
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mmol/L, H,PO, #f AR R MHEANF 0.021~0.059,
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0.08
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PRI B A S et o MRS B KO S A A v i
16 T2 AhFR T A, DHZRC H T AR R K RE T
i, K AR RBHEA T 0.022~0.072, H T5 4k
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Fig. 4 Absorption rate curves of K’ in the roots of mango under different ammonium-nitrate nitrogen ratios

W T1, T2, T3, T4, TS/ HFE NH,-N: NO, -N~H0:1, 3:7, 1:

2R3 B3F (P<0.05),

1o 7:30 1: 0 BB, BIHOAR)/ING FE 0 [l — I 8] 2L 2 [A]

Note: T1, T2, T3, T4, TS5 refer to NH,-N : NO, Nat0:1,3:7,1:1,7:3,1:0, respectively. Different lowercase letters in the fig. denote

significant difference among treatments at the same time (P<0.05).

R 8 TEEZRMWERLETER KR HFEFE

Table 8 The K uptake kinetic equations of mango as affected by ammonium-nitrate nitrogen ratios

Ab# Treatment J72 Equation F{H F value P{H P value
T1 y =0.0002x>-0.0579x+0.9826 6.96 0.0335
T2 y =0.0049x-0.0935x+1.0429 22.98 0.0020
T3 y =0.0077x>-0.1327x+1.0475 13.55 0.0079
T4 y = 0.0012x?-0.0692x+1.0006 13.23 0.0083
TS y =0.0058x>-0.1008x+1.0362 85.98 <0.0001

e T1. T2, T3, T4, TSAHHENH, N : NO,-N~O : 1, 3:7, 1:1, 7:3, 1: 0AY4bH,
Note: T1, T2, T3, T4, TS5 refer to NH,*-N : NO,” Nat0:1,3:7,1:1,7:3,1 : 0, respectively.
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®9 TEERMHEELE TERN KRS HFESH (n=3)
Table 9 Parameters of K" absorption kinetic in mango as affected by ammonium-nitrate nitrogen ratio
AP Treatment V. [mmol//(g-h)] K., (mmol/L) C,in (mmol/L) o B
T1 0.1049+0.0607 a 4.5926+1.3422 a 4.4650+0.2288 a 0.0219+0.0029 b 0.6936+0.0783 a
T2 0.2705+0.0214 a 5.0663£1.2739 a 4.0994+0.6271 a 0.0508+0.0015 ab 1.1608+0.0113 a
T3 0.1484+0.0098 a 6.1508+2.4079 a 6.2878+0.9766 a 0.0305+0.0046 ab 0.9367+0.0103 a
T4 0.15654+0.0164 a 5.5094+0.8964 a 5.3156+1.0687 a 0.033140.0009 ab 0.9265+0.0181 a
T5 0.25944+0.0193 a 5.5812+0.0676 a 5.2514+1.2629 a 0.0717+0.0025 a 1.1817+0.0626 a

¥: T, T2, T3. T4, TS/#ENH,-N : NO,-NAO = 1, 3:7, 11, 7:3, 1: O, V,, —mKIKEAE, K, —1/2V, [0
MRS FUREE, Co— A TR B IS FVRE oS FHE AR RS, B—ALIFEIR S TVRE T AAE YRR o RSB
ANIF/ING SR FR AR TR 22 5 B 3 (P<0.05).

Note: T1, T2, T3, T4, TS refer to NH,"-N : NO;" Nat0:1,3:7,1:1,7:3,1:0,respectively. V,,,,—Maximum uptake rate, K,—The ion
concentration in the medium at 1/2 V,,,, C,;,,—The lowest concentration of ions that can be absorbed by plants in a medium, o—The rate at which ions
enter the plant, f—The ability of plants to survive at low ion concentrations. Different lowercase letters after data in the same column mean

significant difference among treatments at 0.05 level.

2.3 ERRAERUYL Ca»F1 Mg BB S FFHIE
2.3.1 AN[EIBEAEEC Ho G SR AT I Ca> gl 1 24 AE
BRI PSR RN Ca (1 W MO R B 25 T i st
[i) A4 R 52 B0 A G 09 TRk A, HLIIFE 10 h J5
FEAG . FEMRUIY 1~3 h JUIa], 4% 40 20 A g sk %
HOFFLE TR, EUASTRIWG R () 2 o) 52 5 25 57, 4%
AP X Ca* ISR R R IRy . TS>T2>T3>T4>T1
(&l 5).

M 10 Hif, ARAFEFMHTILTL, T4 FTS
AbFR ) Ca* WLy 35 18 3 /K7 (P<0.05), JFHItE
3 A B T ) Ca2 W sh 12 380 (36 1), 541
AN TR) B2 il b PR AR R 6 Ca i) de R IS E R A T

0.08

0.06

0.02

Ca* W CE ZE [mmol/(g-h)]
Ca?" absorption rate
j=]
o
N
T

0.064~0.208 mmol/(g-h), Ca> ik AMRRIHEEAN T
0.018~0.052, FLK/NHEF 5XT Ca® iy e KR Ac i %
—3, TS ALF X Ca* (5 KIS R Ca> iff A
R A 6 38 B 2 K T M A b B . MR R X Ca i1y
SRR Ca* (TR 20575 BE 1 43 A T 3.54~4.20
mmol/L 1 0.47~0.91, T1 &b &t Ca> (£ 111
FXF Ca YT FHS B ik . AR R XA p Ca® By AR
W2 S BE A T~ 3.57~4.29 mmol/L, T3 AbFEFHZ& X}
Ca™ I WIS RE T Bt

2.3.2 AN[EIEEAH D H 2o SR T Mg 8l 1 SRR
) 5 ] MIEL 6 A4S, Fifi 5 41 B AT I TR] Y ZE
£, HAR RN Mg i W e 32 2 90 R 22 T R

—o— Tl
00—
—— T3
&4
—A—T5

W WACH 8] Absorption time (h)

Bl 5 TEEMAL FERRFAR Ca” IRBURZR %%

Fig. 5 Absorption rate curves of Ca’ in the roots of mango under different ammonium-nitrate nitrogen ratios

W T1. T2, T3, T4, TS/ HFE NH,-N: NO, -N~H0:1, 3:7, 1:

257 B3 (P<0.05),

1, 7:301: 0BT, BT [R)/ING g0 [ — I 6] 2- 2 7]

Note: T1, T2, T3, T4, TS refer to NH,"-N : NO, Nat0:1,3:7,1:1,7: 3,1 : 0, respectively. Different lowercase letters denote significant

difference among treatments at the same time (P<0.05).
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& 10 FEERMECLL TR Ca” R HhEFE 512

Table 10 The kinetic equations of Ca’>* uptake by mango as affected by ammonium-nitrate nitrogen ratios

AP Treatment Ji#2 Equation F{H F value PfH P value
Tl y = 0.0297x?-0.4685x+5.3108 5.81 0.0468
T2 y =0.0298x>-0.467x+5.2921 5.37 0.0535
T3 y =0.0297x>-0.4577x+5.3072 5.13 0.0579
T4 y =0.0319x>-0.4634x+5.0412 6.66 0.0364
TS y =0.0274x>-0.4114x+5.0958 6.69 0.0361

e Tl T2, T3. T4, TS/HFENH, N : NO;,-NKFO = 1, 3 : 7, 1:1, 7:3, 1:0fy4bHL,
Note: T1, T2, T3, T4, TS refer to NH,™-N : NO,” Nat0: 1,3 :7,1:1,7:3,1 : 0, respectively.

11 TRIEMELL FTERIRK Ca"MEh NFESH (n=3)

Table 11 Parameters of Ca’" absorption kinetic in mango as affected by ammonium-nitrate nitrogen ratios

Qb ¥ Treatment Ve [mmol/(g-h)] K, (mmol/L) C,;» (mmol/L) a B
Tl 0.0635+0.0007 b 3.5449+0.8762 a 3.6968+1.0597 a 0.0184+0.0053 b 0.4704+0.1007 ¢
T2 0.1039+0.0039 b 4.0164+0.8816 a 4.2863+1.4312a 0.0279+0.0137 b 0.62934+0.0455 b
T3 0.0932+0.0022 b 3.6083+0.1972 a 3.5703+£0.1670 a 0.0257+0.0047 b 0.5783+0.0837 be
T4 0.0988+0.0118 b 4.1971+0.6244 a 4.2425+0.9687 a 0.0239+0.0047 b 0.6417+0.0535 b
TS 0.2077+0.0058 a 4.1303+0.0313 a 3.6925+0.1147 a 0.0515+0.0125 a 0.9101+0.1177 a

TE: T1. T2, T3, T4. TSZMHHENH, N : NO, N0 : 1, 3:7. 1:1, 7:3, 1: ORYRbIR, v, —RARWIGHEK, K,—1/2 V,, 5T
B FUREE, C— v B AEY Al RIS BB TR, o— B i AR N RS, p—AEE IR IR AR IBE ). RIZN A =
AN FREFRIRAL PR 22 57 B 35 (P<0.05),

Note: T1, T2, T3, T4, TS refer to NH,"-N : NO,"Nat0:1,3:7,1:1,7:3,1 :0, respectively. V,,,—Maximum uptake rate, K,—The ion
concentration in the medium at 1/2 V,,,, C,,—The lowest concentration of ions that can be absorbed by plants in a medium, o—The rate at which ions
enter the plant, B—The ability of plants to survive at low ion concentrations. Different lowercase letters after data in the same column mean

significant difference among treatments at 0.05 level.

0.03

—@—T1
—1— T2
ab —— T3
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Mg RO % [mmol/(g-h)]
Mg?" absorption rate
o
2
T

W USCESS 1] Absorption time (h)

6 FEISZFEECEL T RAR Rxt Mg AR WGE 2R ih %
Fig. 6 Absorption rate curves of Mg*" in the roots of mango under different ammonium-nitrate nitrogen ratio
FE: T, T2, T3, T4, TSI NH,-N:NO,-NHO: 1, 3:7, 1:1, 7:3, 1:0R, EFRRRE/NGFA:FKR [F— [ b2 jE
#2583 (P<0.05),
Note: T1, T2, T3, T4, TS refer to NH,"-N : NO, Nat0:1,3:7,1:1,7:3,1: 0, respectively. Different lowercase letters denote significant

difference among treatments at the same time (P<0.05).

M, £ 10 h 5T A, BIKmE, X Mg Bk
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WS R A — 3, BERAIA 1~3 h N T
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Mg B W T R 35 3k B 4 B 357K F (6 12),
TBAEAR TR AR A5 T X Mg % fs RIS = I T
X Ca* 1 e KIS 58 . AR R X Mg 114 i R IR ALk
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WCHE TT (Coi) SELIE BN DI W 4 1) B 2 S 4
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s[RI LR S S A E SR, YRR
NO, i fi R WK A NO, #E AR R B R (o {H)
3 12 X NH, AW . 17— L8 A A An A e
AR REEECO4E X NH, e KO8GR A1 NH,
BEAMR R M R8T NO, . 75 [H] 2 Al i He 4% 1
T, ERRAMEEA . SR ISR WG
Michaelis-Menten 3l Jj2= 2, WFREGR TR, BT
T2 kbEZAh, fEBp R NO, , NH, 3R AL £
AR RMZET, RR AR WL NO, 3l 1122
B T NH,, X — 25 S n] REDIESE T 4 5% 5 f i)
TR AT 285 R A D B 1

TEABETE T, AT S 88 A (NH,) FIRH S
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& 12 TEEMELL TR Mg IR 127512

Table 12 The Mg®* absorption Kinetic equations of mango as affected by ammonium-nitrate nitrogen ratios

AL Treatment J7F2 Equation F{H F value P{H P value
T1 y =0.0084x>-0.1299x+2.0137 15.66 0.0055
T2 y =0.0079x>-0.1215x+1.9965 19.06 0-0033
T3 y =0.0053x2-0.0907x+1.9707 59.00 0-0001
T4 y = 0.0068x?-0.1093x+1.9889 22.99 0-0020
TS y = 0.0039x2-0.0837x+1.9624 57.84 0-0001

H: T1. T2, T3. T4. T5/HHENH, N : NO,-NH0 : 1, 3:7, 1:

1. 7:3, 1 :0fykbs,

Note: T1, T2, T3, T4, TS5 refer to NH,*-N : NO,” Nat0 : 1,3 :7,1:1,7:3,1 : 0, respectively.

% 13 TEHMELL FER Mg MIRKEN FIZESH (n=3)

Table 13 Parameters of Mg’ absorption kinetic in mango by ammonium-nitrate nitrogen ratios

AL B Treatment Ve [Mmol/(g-h)] K., (mmol/L) C,;n (mmol/L) o B
Tl 0.0288+0.0062 ¢ 1.5095+0.3847 ab 1.5361+£0.3789 a 0.0193+0.0023 b 0.2082+0.0482 b
T2 0.0816+0.0041 ab 1.8334+0.8632 a 1.6426+0.3109 a 0.05324+0.0091 b 0.3628+0.0791 a
T3 0.0572+0.0120 be 1.1420+0.0184 ab 0.7590+0.0327 ab 0.0500+0.0102 b 0.2547+0.0271 b
T4 0.0532+0.0076 bc 0.9740+0.1038 b 0.5733+0.1079 ab 0.0551+0.0096 b 0.2271+£0.0215 b
TS 0.1016+0.0211 a 0.8450+0.0351 b 0.2985+0.0281 b 0.1201+0.0237 a 0.2920+0.0343 ab

W T1, T2, T3, T4, T543#ENH,~N : NO,-N~A0 : 1, 3:7, 1:
BB FIREE, Co— A AT eI TR, o— 5 Tl A IR AR, B—HEITEARES PR B N AAIG BIRE T -

ARG TR IR BRI 22 53 B 3 (P<0.05).

1. 7:3,1: 0R9b3 . V,, —HKRBGER, K,—1/2 V,, B
[RI3 5 d e

Note: T1, T2, T3, T4, TS refer to NH,"-N : NO;" Nat0:1,3:7,1:1,7:3,1:0, respectively. V,,,,—Maximum uptake rate, K,—The ion
concentration in the medium at 1/2 V,,,, C,;,,—The lowest concentration of ions that can be absorbed by plants in a medium, o—The rate at which ions

enter the plant, f—The ability of plants to survive at low ion concentrations. Different lowercase letters after data in the same column mean

significant difference among treatments at 0.05 level.
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