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Effects of Density, Nitrogen and Potassium Fertilizer Applicatin on
Photosynthetic Characteristics and Yield of 'Dongnong 311"
LIANG Xiaoli, WEI Qiaorong, SHI Ying*
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Abstract: The late maturing table potato variety 'Dongnong 311" was used as the experimental material, and the
photosynthetic and yielding characters of different densities, nitrogen and potassium fertilizer applications were studied,
which will provide the theoretical basis for high yield and high quality cultivation of this variety. Photosynthetic
characteristics were different under different factors, and the effects of nitrogen treatment on Soil and Plant Analyzer
Development (SPAD) value and net photosynthetic rate were highly significant; the effects of potassium treatment on
SPAD value and stomatal conductance were significant; the density treatment only had significant effect on SPAD value.
On the whole, the SPAD value was maximal when the amount of nitrogen was 10 kg/667m?, potassium applied was 7.5 kg/
667m?, and the density was 4 200 strain/667m?; the net photosynthetic rate was maximal when the amount of nitrogen
was 15 kg/667m?, potassium applied was 7.5 kg/667m?, and density was 5 000 hill/667m?; the stomatal conductance
was the largest when the amount of nitrogen was 15 kg/667m?, potassium applied was 12.5 kg/667m?, and density was
3 400 hill/667m>. In the three factors, potassium had significant effects on yield, and the yield was the highest when the
nitrogen amount was 5 kg/667m?, potassium was 12.5 kg/667m?, and planting density was 4 200 hill/667m?, at which the
yield was 3 150 kg/667m?; the marketable tuber percentage was the largest when the nitrogen amount was 15 kg/667m?,
potassium was 7.5 kg/667m?, and planting density was 5 000 hill/667m?, which was 71.29%.
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Table 1 Experimental treatments
by HEAUE (A) (kg/667m”) it #4E (B) (kg/667m) Tl 2 1 (C) (BR/66Tm?) 5544
Treatment Nitrogen Potassium Density (Hill/667m?) 4" column

1 Al Bl Cl 1
2 Al B2 C2 2
3 Al B3 3 3
4 A2 Bl C2 3
5 A2 B2 3 1
6 A2 B3 Cl 2
7 A3 Bl 3 2
8 A3 B2 Cl 3

9 A3 B3 C2 1

F2 EBEMRAELETEKSESFENTZSH
Table 2 Analysis of variance of photosynthetic characteristics of plants
under treatments of density, nitrogen and potassium fertilizer
FAH F value
A3 N - -
Treatmen SPADI B et AL Hale] CO.3 2
SPAD value Net photosynthetic rate Transpiration rate Stomatal conductance Intercellular CO, concentration

A 8.69%* 8.20%* 0.14 0.86 0.07

B 4.24% 2.79 3.07 4.24% 0.49

C 4.59% 0.27 2.83 2.21 0.25

Hee R4 312678 0.05 F10.01 87K

Note: * and * * indicate significance at 0.05 and 0.01 levels, respectively.
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XA Z AP T 1 SPADAE . LA s K,

LREH T ZE I, WAR3. 7E A2 R SPAD
H. LR BEMIILRERRRKE. AREMN
BRWEBEANRSZ —, ARXTRBE, 58%
1) SPADE MK . MR R AN & R, SEiiE
WRDEEIER, ARG ESHE,
Y R AL T R AT AL

R3 RELETHSPADE. #XEEZEMRILZE

Table 3 SPAD value, net photosynthetic rate and stomatal conductance under nitrogen treatments

b3 SPAD{H K REpiE LR
Treatment SPAD value Net photosynthetic rate Stomatal conductance
Al 50.17 bB 13.79 bB 2.50 bA
A2 54.10 aA 18.16 aA 3.02 aA
A3 53.75 aA 16.08 aAB 2.68 abA

R NEFRARS TR 53R 0.05 #10.01 B E K. R,

Note: Lowercase and uppercase letters indicate significance at 0.05 and 0.01 levels, respectively. The same below.
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Table 4 SPAD value under potassium and density treatments

(SES Jb3 SPAD &
Factor Treatment SPAD value
B1 53.40 aA
B2 53.69 aA
Patassium
B3 50.92 bA
C1 53.14 aAB
i
Cc2 53.96 aA
Density
3 50.91 bB

K5 TEMEHELETHSPADE. X REMSFLEE

Table 5 SPAD value, net photosynthetic rate and stomatal conductance in

treatment of density and nitrogen and potassium fertilizer

b3 SPAD i ot AR AL
Treatment SPAD value Net photosynthetic rate Stomatal conductance
A1BIC1 51.44 aA 14.28 aA 198.78 abcAB
A1B2C2 53.58 aA 14.90 aA 213.15 abAB
A1B3C3 45.48 bB 12.97 aA 201.25 abcAB
A2B1C2 54.95 aA 13.00 aA 148.95 cB
A2B2C3 53.41 aA 15.05 aA 209.87 abAB
A2B3C1 53.93 aA 16.71 aA 190.29 abcAB
A3B1C3 53.83 aA 17.85 aA 177.38 abcAB
A3B2C1 54.07 aA 16.52 aA 237.16 aA
A3B3C2 53.37 aA 16.14 aA 162.55 beAB
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Table 6 Analysis of variance of yield index under density and nitrogen and potassium treatments

gb3m F{f F value
Treatment FEIRE Yield P 3% Marketable tuber percentage
A 1.69 297
B 3.62% 0.43
C 0.78 0.75
e *FOR0.05 BEKT-
Note: * indicates significance at 0.05 level.
x7 HAETHF=
Table 7 Yield of potato under potassium treatment
Qb3 7o (kg/667m’*)
Treatment Yield

B1 2 743 abA

B2 2955 aA

B3 2 598 bA

®8 TEMAAILLE TR~ MK
Table 8 Yield under density, nitrogen and potassium treatments
LbFH 74 (kg/667m*) TR (%)
Treatment Yield Marketable tuber percentage
A1B1C1 2 788 abcA 56.26 abA
A1B2C2 3150 aA 53.16 bA
A1B3C3 2 662 beA 57.78 abA
A2B1C2 2 784 abcA 58.72 abA
A2B2C3 3052 abA 60.07 abA
A2B3C1 2566 cA 54.11 bA
A3B1C3 2 658 beA 71.29 aA
A3B2C1 2 663 bcA 65.53 abA
A3B3C2 2566 cA 61.75 abA
3 % %, MRS SPAD B, LR AL AT f2

HeEFHEEA R R R 5 T RIAE . A5
W, AR AL IR i SPAD {H AN A R 25 R i

PEM SRR G AL, H AR M SR R A T BN
S0, AR i ) SN R T i Eh %
FOEGEAR, X SR AR 2 A
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