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Effect of phosphorus, potassium levels on yield and nutrition
absorption of upland potato in Yunnan
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(1. Agricultural Environment and Resources Institute , Yunnan Academy of Agricultural Sciences, Kunming , Yunnan 650205, China;

2. Fertility Station of Qujing Qiling in Yunnan Province, Qujing, Yunnan 655000, China)

Abstract: The field experiments have been set up on low and middle-high fertility farmland in Yunnan Qujing, with
the aims of investigating the effects of phosphorus, potassium levels on biomass, yield and fertilizer utilization rate of up-
land potato. The results indicated that the yield of potato for middle-high fertility land in Dongshan was higher than that
for low fertility land in Yuezhou, being 10 305.00 ~ 20 140.20 kg*hm ™% when the same fertilizer rate was applied. In
Yuezhou, yield with NP2K3(N, 150 kg - hm~2; P,0s,90 kg- hm~?; K,0, 405 kg* hm~?) treatment and income with
NP2K1(N, 150 kg*hm~?; P,05,90 kg*hm~2; K,0, 135 kg*hm~?) treatment are the highest. In Dongshan, yield and
income with NP2K2(N, 150 kg*hm~2; P,05,90 kg-hm~?; K,0, 270 kg*hm~?) treatment are the highest. The change
trends of potato dry biomass for both field experiments were similar. Potato dry biomass with NP2K2 treatment was higher
than the others, and without P or K treatment was lower than the others. The amount of K accumulation was the highest
in potato, followed by N and P. The high rate of NPK accumulation of potato occurred from tuber growth period to starch
accumulation period. PK efficiency of potato in Dongshan was considerably higher than that in Yuezhou. P utilization rate
and agronomic P efficiency of potato with NP1K2(N, 150 kg- hm~2; P,0s,45 kg* hm~2; K,0, 270 kg- hm~2) were
higher than those of other treatments. P utilization rate and agronomic P efficiency of potato decreased with increasing of

P application. K utilization rate and agronomic K efficiency of potato with NP2K1 were higher than those of other treat-
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ments. Kutilization rate and agronomic K efficiency of potato decreased with increasing of K application.

Keywords: potato; phosphorus and potassium levels; fertilizer utilization efficiency; agronomic efficiency; yield
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Table 1  Nutrient status of soils

. AL 4N AT N 2P fHECP £ K HACK
L)Vﬂt' pH OM Total N Available N Total P Available P Total K Available K
cation
/(gkg™)  /(grke™)  /(mgrkg™')  /(grkg™)  /(mgrkg™)  /(grkg™')  /(mgrkg™h)
N B PG AT
Xiguan village, Yuezhou township 5.10 26.19 B .92 07 2% > e
4 Ho sk
ARIBLT R 5.00 44.40 1.3 108.38 1.0 12.42 6.6 105.79

Beishe village, Dongshan township

PR S A B — S IR e 7 AR B i R
B 2.
£2 EBIEH (ke hm )
Table 2 Experimental designs

ABFE Treatment N P,05 K0
NP2K2 150.00 90.00 270.00
NPOK2 150.00 0 270.00
NP1K2 150.00 45.00 270.00
NP3K2 150.00 135.00 270.00
NP2KO 150.00 90.00 0
NP2K1 150.00 90.00 135.00
NP2K3 150.00 90.00 405.00

PR AL MR R, & Al 46% , BEIE R &
12% P,05 )3 BEFRES , B & 60% K,0 B 54k
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Table 3  Growth stages of f potatoes at two sites

TR 0

EE Y IN TERR B

AL e :
ukgu,ﬂt RN EE & . Tuber formation Tuber growth Starch accumulation Hﬁ(%’}i%‘] .
Location Seeding period . : . Maturity period
period period period
I Yuezhou 03-29 05-27 06-14 07-05 07-19 08-15
Zr 14 Dongshan 03 -26 05-20 06 - 10 06 - 25 07-10 07-24
R4 FREBEHRZLEHDIREEMERR/ (kg'hm?)
Table 4 Biomass accumulation of potato of different treatment at various growing stages
Hil] B NN TEM BRI e
Seedling Tuber formation Tuber growth Starch accumulation v
. . : . Maturity
TRy b3 period period period period
Location Treatments 3717/ L L 7 A
i’i&i:%l:l ZN ﬂﬂi: ;?lilﬁ e ﬂﬁi: ﬁlilﬁ e iﬁlj: xiljlﬁj‘ P i’&i: g‘ljlﬁ e
e ena Tuber era Tuber e Tuber e Tuber
part part part part part
NPOK2 150.00 681.33 17.00 801.60 816.60 1002.00 1460.00 1117.50  2235.00
NP1K2 150.00 712.13 18.00 864.56 854.11 1068.20 1526.00 1194.50  2289.00
NP2K2 145.00 758.44 18.00 916.13 970.13 1137.66 1698.00 1358.50  2517.00
b £
i@i”};ﬂ NP3K2 153.00 770.93 15.00 913.12 903.12 1166.40 1652.00 1339.00  2478.00
ueznou
NP2KO 140.00 627.20 18.00 758.64 722.64 940.80 1344.00 1083.00  2166.00
NP2K1 140.00 750.09 13.00 882.11 868.11 1115.13 1607.33 1220.50  2441.00
NP2K3 145.00 762.27 15.00 966.72 982.29 1233.40 1762.00 1314.00  2628.00
NPOK2 235.00 920.00 43.75 1197.14 1155.00 1974.40 3975.83 1834.40  5448.00
NP1K2 236.00 920.00 63.88 1437.62 1195.00 1984.40 4116.67 2041.40  6038.00
NP2K2 242.00 960.00 58.63 1458.10 1415.00 2130.52 4788.33 2233.51 6544.04
ZIN g
;FL]_Ihﬂ NP3K2 231.00 1100.00 56.88 1364.05 1435.00 2071.70 4550.00 2158.70  5729.00
ongshan
NP2KO 242.00 920.00 63.88 1030.24 1205.00 1398.10 3856.67 1568.10  4327.00
NP2K1 236.00 940.00 63.88 1320.24 1250.00 1783.50 4441.67 1833.50  5545.00
NP2K3 240.00 1000.00 63.88 1407.14 1530.00 2209.00 4983.33 2283.00  5910.00
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Table 5 NPK accumulation of potato with different treatment at various growing stages
R Y i — PeZE R R W — TER R R —
— i — P =P =R ’
MR W RSP oo R B
. Sowing Secdling— Tuber formati Tuber growth Starch accumulati
i g RIS b seedling wher formation uber formation uber growth - arc accun-u-u ation
Ttem Location Treatment —tuber growth —starch accumulation —maturity
AHER HHRRE SRR HHER SHER HHRER OHERERE HHER SRERE HREBERE
Total Per day Total Per day Total Per day Total Per day Total Per day
NPOK2 5.24 0.09 26.85 1.20 31.77 0.23 46.44 1.05 51.42 0.18
NP1K2 6.56 0.11 29.43 1.27 35.03 0.27 44.04 0.64 56.83 0.47
NP2K2 7.09 0.12 29.22 1.23 36.71 0.36 50.28 0.97 63.05 0.47
I 4
AL NP3K2 6.42 0.11 25.41 1.06 41.48 0.77 51.60 0.72 63.58 0.44
Yuezhou
NP2KO 6.85 0.12 23.25 0.91 32.64 0.45 42.90 0.73 48.38 0.20
NP2K1 5.58 0.09 29.51 1.33 37.16 0.36 51.82 1.05 57.91 0.23
Nﬁ’;{’% NP2K3 6.07 0.10 29.93 1.33 42.05 0.58 58.75 1.19 64.84 0.23
Accumulation NPOK2 8.20 0.15 38.39 1.44 46.36 0.53 106.87 4.03 108.25 0.10
NP1K2 10.32 0.18 40.50 1.44 54.48 0.93 100.47 3.07 128.33 1.99
NP2K2 11.84 0.21 39.53 1.32 56.54 1.13 119.30 4.18 138.78 1.39
4]
Rl NP3K2 9.69 0.17 39.09 1.40 63.31 1.61 118.20 3.66 128.75 0.75
Dongshan
NP2KO 11.84 0.21 36.63 1.18 47.87 0.75 96.57 3.25 96.81 0.02
NP2K1 9.41 0.17 39.83 1.45 54.82 1.00 115.35 4.04 116.54 0.09
NP2K3 10.05 0.18 42.07 1.52 62.79 1.38 140.05 5.15 141.15 0.08
NPOK2 1.32 0.02 5.16 0.21 12.53 0.35 15.13 0.19 18.62 0.13
NP1K2 1.47 0.02 5.33 0.21 14.07 0.42 15.50 0.10 21.59 0.23
NP2K2 1.24 0.02 5.72 0.25 15.70 0.48 19.02 0.24 24.52 0.20
AL NP3K2 1.25 0.02 5.79 0.25 14.97 0.44 20.92 0.43 25.88 0.18
Yuezhou
NP2KO 1.20 0.02 4.91 0.21 11.67 0.32 15.82 0.30 20.67 0.18
NP2K1 1.22 0.02 5.51 0.24 14.22 0.41 18.52 0.31 23.09 0.17
Pf’;{;% NP2K3 1.25 0.02 6.18 0.27 15.54 0.45 20.03 0.32 25.99 0.22
Accurmulation NPOK2  2.07 0.4 7.3 025 1817 073 36.48 1.2 4233 0.4
NP1K2 2.32 0.04 7.27 0.24 21.34 0.94 37.10 1.05 50.06 0.93
NP2K2 2.07 0.04 7.64 0.27 23.82 1.08 47.59 1.58 55.40 0.56
ZIN é
Al NP3K2 1.88 0.03 8.71 0.33 23.16 0.96 50.50 1.82 52.28 0.13
Dongshan
NP2KO 2.07 0.04 7.60 0.26 17.79 0.68 37.47 1.31 37.48 0.00
NP2K1 2.06 0.04 7.31 0.25 20.87 0.90 43.97 1.54 46.49 0.18
NP2K3 2.07 0.04 8.52 0.31 23.50 1.00 49.16 1.71 53.62 0.32
NPOK2 7.65 0.13 36.31 1.59 58.10 1.04 90.12 2.29 100.62 0.39
NP1K2 7.93 0.13 37.84 1.66 68.95 1.48 96.64 1.98 104.09 0.28
NP2K2 7.71 0.13 42.11 1.91 70.62 1.36 109.73 2.79 119.92 0.38
e
AL NP3K2 7.9 0.14 40.51 1.81 67.88 1.30 106.15 2.73 114.66 0.32
Yuezhou
NP2KO 7.04 0.12 32.39 1.41 54.37 1.05 80.52 1.87 86.60 0.23
NP2K1 7.20 0.12 40.92 1.87 67.66 1.27 103.38 2.55 104.79 0.05
KR NP2K3 8.10 0.14 43.41 1.96 74.98 1.50 120.48 3.25 123.83 0.12
K
Acoumulation NPOK2 1199 0.21  49.79  1.80  84.77  2.33  203.10  7.89  214.13  0.79
NP1K2 12.48 0.22 50.44 1.81 107.52 3.81 220.79 7.55 236.66 1.13
NP2K2 12.86 0.23 54.61 1.99 108.30 3.58 263.32 10.33 264.84 0.11
4]
R4 NP3K2 12.07 0.22 59.09 2.24 104.11 3.00 242.75 9.24 242.78 0.00
Dongshan
NP2KO 12.17 0.22 48.78 1.74 80.67 2.13 181.34 6.71 181.46 0.01
NP2K1 12.14 0.22 52.97 1.94 99.71 3.12 232.15 8.83 233.86 0.12
NP2K3 13.41 0.24 58.67 2.16 112.32 3.58 280.94 11.24 280.98 0.00
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Table 6  Yield and profit of potato

511 b3 7ot/ (kg hm™?) P/ (JE-hm=?) A/ (6 hm™2) i s/ (J6-hm=2)

Location Treatments Yield Value/( Yuan+hm~?) Cost/( Yuan*hm~?) Net earning/( Yuan*hm~2)
NPOK2 11175.00cd 13410.00 2817.72 10592.28
NP1K2 11445 .00bed 13734.00 3192.72 10541.28
NP2K2 12585 .00a 15102.00 3567.72 11534.28

1} 4]

L NP3K2 12390.00ab 14868 .00 3942.72 10925.28

Yuezhou
NP2KO 10830.00d 12996 .00 1565.22 11430.78
NP2K1 12205 . 00abd 14646.00 2566.47 12079.53
NP2K3 13140.00a 15768 .00 4568.97 11199.03
NPOK2 27240.00ab 32688.00 2817.72 29870.28
NP1K2 30690.00a 36828.00 3192.72 33635.28
NP2K2 32725.20a 39270.24 3567.72 35702.52

ZIN g

ARilil NP3K2 27645 .00ab 33174.00 3942.72 29231.28

Dongshan
NP2KO 21135.00b 25362.00 1565.22 23796.78
NP2K1 27225.00ab 32670.00 2566.47 30103.53
NP2K3 28050.00a 33660 .00 4568.97 29091.03

T FFIAR LA [N TR 22 70K 5% BB K.
BRARHT 4.50 TG kg~ 1o

hAAE 1,20 JG-kg™ 3K E 2.50 TC-kg 545 1.00 T6-ke ' KA 3.50 TToke s

Note: Different lowercase letters in the same rows denote significance at 0.05 level . Potato 1.20 yuan-kg™'; Urea 2.50 yuan-kg™'; SSP 1.00 yuan-kg™';

KCl 3.50 yuankg™'; K;S0,4.50 yuan-kg™'.

N 2H 44 2R 06, NP2K3 Ab 3 P B A iy, 3
# 13 140.00 kg-hm™2; NP2K2 4 Hil P2 B Yk 22, NP2K3
A NP2K2 Ab # 55 Ho Al 4b P A 22 55 35 3] B 35 KA
NP2KO Ab 37 5 5 A1, U NPOK2 403, NP2K3
S P e e, (HL R BUAR 3 8, Wl T AN 2 A
o NP2K1 AR B f AN I f ey, (H RS 55 1 o

AN S R 6, NP2K2 AbH A P A
iKF] 32 725.20 kg* hm~2; NP1K2 A3 = B R 25 4
= NP2K3 A0 3, 3X 3 /N7 i fm B A0 315 H At Ak
P22 A B W K F o NP2KO 40 B ™ i fefi .
NP2K2 Kb 3 i) = o 7 (S il 2 B i , NP1K2 Ab B

F1 NP2K1 b HIR Z o

ZIRE BT R A AE 88 FIE 2 2 S35 Y
by AT BURIRE 1Y) 8% 5 N R, T 2 b S A
M, WA SRR A B2, Rl
TG R TN A o R TR Ak 3 7 e A 22 AR K, PR
NP2KO 4b 7 155 A 22 %571y, A7 10 305.00 kg hm™?,
NP2K2 4b P77 1 A 22 5 K, 24 20 140.20 kg* hm™?;
A [) Ak 3 A0 AT i A 25t Bl K, PR b NP2KO Ak #EAH
FZHE/N, N 12 366.00 JC - hm ™2, NP2K2 40 F 77 5 41
Zhe K, M 24 168.24 JC-hm ™2,
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AIREH, )2 NP2K1 AR EEAY PRI P E K

SRR IR, P R B P B AR A R A
AN 2 NP2K3 AbBEAY K WIS e i , TG B Ak 2
FIIRA Ak P ) S0 I A 2 55 /0. NP2KL A HL () KAE
FIFRA K R 2ERORTIEZ AR e, K R A
FHEAN K RAFRCR A it K 35 0 i B AR Y
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Table 7 Nutrient use efficiency of P and K

Pk P P ALF PR K K% K AL KR
g 43 okt At =% B/ % okt At /% WS %
Location ~ Treatments P uptake P input P utilization P agronomic K uptake K input K utilization K agronomic
/(kg*hm=2)  /(kg*hm~?) efficiency efficiency /(kg*hm=2)  /(kg hm~?) efficiency efficiency
NPOK2 18.62 0.00 — — 86.60 0.00 — —
P 41 NP1K2 21.59 45.00 6.59 6.00 103.38 135.00 12.43 10.19
Yuezhou NP2K2 24.52 90.00 6.55 15.67 119.92 270.00 12.34 6.50
NP3K2 25.88 135.00 5.38 9.00 123.83 405.00 9.19 5.70
NPOK2 42.33 0.00 — — 181.46 0.00 — —
il NP1K2 50.06 45.00 17.18 76.67 233.86 135.00 38.81 45.11
Dongshan NP2K2 55.40 90.00 14.52 60.95 264.84 270.00 30.88 42.93
NP3K2 52.28 135.00 7.37 3.00 280.98 405.00 24.57 17.07

3 e Lie

TR BT FH 1 T 44 2 R E 25 B 48 T o b [X 35 02
AT BRI R, T R AR R Y
MBI A W 2%, RILA 7 Exm T
RN A, 3k 5 4R 1L 4R b 5% 2 IR DO AR T 4 A
5K 2R I RS b A LB 4 N OB N4> KR
K A B TN 4R s . A R AR B
BB P M 25 MK, P H NP2KO Ab B 7= 5 A 25 3¢
/N, A 10 305.00 kg hm™2, NP2K2 Ab H 7= G A 2 5
K, 4 20 140.20 kg hm~2o 76 AH [ it AR 5 A 42
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