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Characteristic Parameters of Fertilization Effect and Fertilization
Recommendation on Potato in Inner Mongolia
DUAN Yu™, ZHANG Jun', ZHANG Sanfen', JING Yupeng', WANG Bo', SHA Na', LI Yanfang', LI Shutian*®
(1. Institute of Resources and Environment and Testing Technology, Inner Mongolia Academy of Agricultural and Animal Husbandry Sciences,
Hohhot, Inner Mongolia 010031, China; 2. International Plant Nutrition Institute Beijing Office, Beijing 100081, China;
3. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China )

Abstract: Potato is one of the major crops in Inner Mongolia. However, there is no suitable fertilization recommendation
method currently for growing better potato. The problem of over and imbalance fertilization is serious. It is of great significance
to study yield response and agronomic efficiencies of N, P and K fertilizers in potato, thus to establish an applicable
recommended fertilization method. By multi- years and multi- sites filed experiments and laboratory analysis in the major
potato producing area of Inner Mongolia, the study quantified potato yield responses, agronomic efficiency, and nutrient use

efficiencies of N, P and K fertilizers, and explored the relationship between nutrient uptake and agronomic efficiency, and
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between yield responses and agronomic efficiency. The optimal fertilization was therefore recommended based on soil
nutrient abundant deficiency index, soil nutrient content and relative yield. The results showed that the yield response for N
(YRw), P (YRs) and K (YRk) was 4.2, 3.6 and 2.7 t/ha, respectively. The agronomy use efficiency of N (AEy), P (AEs) and K
(AEx) was 27.5, 46.6 and 29.3 kg/kg, respectively. Yield responses under applying N, P and K fertilizers was significantly
correlated with the relative yields without N, P and K. Yield response of NPK fertilization was also positively correlated with
agronomic nutrient use efficiency. Recommendation fertilization based on yield response and agronomic nutrient efficiencies
therefore could be given. The nutrient uptake requirement for producing unit yield was 5.6 kg/t for N, 1.5 kg/t for P,Os and
6.1 kg/t for K;O. Both soil available phosphorus and potassium contents were linearly correlated with relative yields under no
P or K application treatment. According to these relationships, the nutrient abundance, the deficiency index of soil available
phosphorus and soil exchangeable potassium for potato in Inner Mongolia were determined. The target yield nutrient uptake
requirement, the nutrient abundance and the deficiency index could be used to optimize potato fertilization. Based on the
quantitative results of yield responses and agronomic nutrient use efficiencies for N, P and K fertilizers in the study, a

recommended method for N, P and K fertilization was established for the major potato producing areas in Inner Mongolia.
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Table 1 Properties of tested soils and nutrients applied in trials
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Table 2 Effect of NPK nutrients on potato relative yield

HeZEp= 5 (t/hm®) Tuber yield (t/ha)

AHXF =1 (%) Relative yield (RY)
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NPK PK NK NP RY-N RY-P RY-K
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#z/IMB Min 5.3 42 4.4 49 55.7 61.5 69.8
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[ER RS
b 2 i& 50 20.8 16.9 16.5 18.3 81.8 83.5 89.2
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Figure 1 Frequency distribution of relative yield without NPK application compared with treatments with NPK fertilization
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Table 3 Effect of NPK nutrients on potato yield response

778 ]2 W (Vhm?) Yield response (t/ha)

I5 51 Ttem
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0 Number 62 62 116
-5 Mean 4.2 3.6 2.7
FrifiZ SD 3.1 3.2 2.3
f5e/IME Min 0.7 0.2 0.2
e KAE Max 12.6 16.0 13.0
- 25 1.9 14 12
o 50 2.9 23 2.0
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75 6.2 45 3.3
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Figure 2 Frequency distribution of yield response with NPK application on potato
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Table 4 Effect of NPK nutrients on potato agronomic efficiency (AE)

ARZZ K Tuber kg/kg N(or P,Os/K,0)] Agronomic efficiency (AE)
L5 Item

AEx AE, AEx

Hrht Number 62 62 116

44 Mean 27.5 46.6 29.3

Frifi2E SD 18.7 32.7 20.7

/M Min 4.6 1.8 1.7

KA Max 90.3 133.3 95.0

25 12.5 20.4 14.7

iﬁ!ﬁi 50 26.5 38.0 23.9

75 36.9 65.9 39.8
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Figure 3 Frequency distributions of agronomic efficiency with NPK fertilization
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Table 5 Effect of NPK application on nutrient use efficiency (NUE) and uptake of potato

T 5] Ttem HUNCFIIZE (%) NUEy WEACH (%) NUE, HIAEA IS (%) NUEK

Hit Number 37 37 91

F-34 Mean 31.8 15.3 37.4

FrifE2E SD 8.3 3.5 14.2

Fe/IME Min 157 7.5 102

FeKAH Max 57.7 20.9 92.6

25 24.8 12.8 25.8

Er’ C}e{:ji 50 315 14.6 39.1

75 35.7 18.4 46.6
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Figure 4 Frequency distributions of nutrient use efficiency (NUE) with NPK application
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Table 6 Effect of NPK application on nutrient uptake of potato

BN IHES R ORI 97 431 (kg/t) Nutrient response

T35 Ttem

%4 (N )2 NRy W 4 (P,05) 8 NR, WA (K,0) i NRy

Hrit Number 36 36 90

S35 Mean 5.6 1.5 6.1
k2= SD 1.4 0.4 1.9

2/ IME Min 33 0.9 3.2
TR AB Max 8.0 2.5 13.8

25 4.4 12 4.9

OEs

Ef::li 50 54 1.5 5.8
75 6.9 1.7 6.8
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Figure 5 Frequency distributions of nutrient uptake with NPK application
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Figure 6 Relationship between yield response and relative yield
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Figure 7 Relationship between yield response and agronomic efficiency
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Figure 8 Relationship between soil nutrient and relative yield
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Table 7 Soil nutrient abundance and deficiency indicators
A+ 175> FEHHEFR Soil nutrient abundance and deficiency indicator
FEHITH FHUH (%) ‘
Abundance and deficiency Value Bl 2 (mg/keg) AR (mg/kg) AR ER (mg/kg)
Available N Available P Exchangeable K
W& Very rich >95 >240 >16 >179
F5 Rich 90~95 145~240 12~16 127~179
h%% Medium 80~90 53~145 7~12 64~127
= Litle 70~80 20~53 4~7 32~64
el Very little <70 <20 <4 <32
S FEEERR (R T). (%), WRCHIIEFRFNMER, B2 RY AL

AT UL A 08 2k B 240 me/kg LA RS, 1B
THARKRFEE, AFEMEE. 563
K E 12 mgrkg DL BB, AP R IERE R LR EE
AT L FABEIE . U IR B 127 mg/kg DA I
B, UL IR L FE S, ATRONESIE . H
AT AT R AN, EX A P R
Rt NE A AE DR X
28 BEFFERNSRENENDSREHERERE

T o RN 5 AR 2% (AR ) 45t S Jit
(F) (N 5 P,Os 5, K,0 ) (kg/hm?®) = 7= 5t [ i (kg/hm?)/
T AFRR (AEVEL AR 8% AE) (kg/kg) Bl F= YR/AE,
YR & it B #9772 SN (Vhm?) - AE it IS
(A 2F RO (RN T F2 50 37 S i, kg/kg) o
H YR =(1-RY) x Ya, IF4F=(1 -RY) X Ya/
AE, RY ZFFE TS5 0 M /KF T B AH X ™ &

HESF 43I0 7 B -5 ARG 1 22 (] 1 Tl 0 R R A A
Ths Ya 2t AR ARAT (4 77 & (A 7= sE g 19 B AR ™
) (kg/hm?) .

ST REFR MR, BRSPS A
fe2Ea#, B Fy= (1 - RYy) X Ya/AEy, f1H¥FR
FEHEN 30 thm®, AR AHEREE A (N) R Fy=
(1-81.7%) x 30 t/hm> % 1 000 kg/t/27.5 kg/kg =
200 kg/hm?,

WX F8E . SHErE, BB RSN, E%
&R Py, LT N RN AT B
HERy B2 AR IR B, Bl Foo=[1 - RY 0] X Ya/
AEro+ Ya X RYpa0 X NRow, @1 H AR5 R 30 thm?,
AR AR (POs) K Fo= (1 - 84.5% ) x 30 thm®x
1 000 kg/t/46.6 kg/kg + 30 t/hm’® x 0.845 x 1.52 kg/t =
138 kg/hm?; AR 4 #fE # # & (K.0) A e Fe= (1-
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Table 8 NPK nutrient recommendation for potato in Inner Mongolia
Hirre 5 (Vhm?) e 577018 (kg/hm?) Nutrition recommendation (kg/ha)
Target yield (t/ha) N P,0s K.0
22.5 150 104 215
30.0 200 138 286
37.5 250 173 358
45.0 300 207 430
R ARHIREFHHASEEFE (FURER)
Table 9 PK nutrient recommendation for potato in Inner Mongolia
B H R (mg/kg) Available P A (mg/kg) Exchangeable K
H bRt (Vhm?) 5 10 15 20 50 100 150 200
Target yield (/ha) - o N
47 P05 2 (kg/hm®) Recommendation P,Os rate (kg/ha) HE#7 K.0 H (mg/hm®) Recommendation KO rate (mg/ha)
22.5 152 97 65 42 319 241 196 164
30.0 203 130 87 56 426 322 261 218
37.5 254 162 108 70 532 402 327 273
45.0 304 194 130 84 638 483 392 328

87.8% ) x 30 thm’x 1 000 kg/t/29.3 ke/kg + 30 t/hm® X
0.878 x 6.13 kg/t = 309 kg/hm?, UM ASHIE + 4 37
gydrn, AT LR IR 8 i AN TA) H bR i 00 it A
7

WAL C Az b ey e, X TFAED
HEFAATY IR R BT 77 8 S 5 AR 2 R Y HE A 7
PR 8) s X TWENEHERE, AXS ™ & (RY,) W] LA
RY) = yp = 16.417In(x) + 49.152 (|&] 8b, x &/ 13
ARE) A, HERE W (POs) 2l : Fo= (1 -
RY,) X Ya/AE, + Ya x NRy = [1- (16.417In(x) +
49.152)/100] X Ya/AE:+ Ya x NR,, 1 H#Anr= &N
30 thm®, + 3 A 2B 10 mgkg, A Fo=[1-
(16.417In(10) + 49.152)/100] x 30 X 1 000/46.6 + 30 X
1.52 = 130 kg/hm’s XF T #f B #E 7%, AH XS )7 &
(RY«) AJ L RY« = y¢ = 14.59In(x) + 19.323 (& 8¢,
x RN T EACHED) A, HERE I (K.0) =
s Fe= (1- RYx) X Ya/AE« + Ya X NRg = [1 -
(14.591n(x) + 19.323)/100] X Ya/AE + Ya X NR«, 1l
HAn 58 30 thm®, T 4EEACH 0 100 mgrkg, AP
2 Fe=[1 - (14.59In(100) +19.323)/100] x 30 X

1 000/29.3 + 30 % 6.13 = 322 kg/hm*(F£9) .
3 3 i
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