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Effects of Phosphorus and Lime Application on Sweet Corn Yield and
Phosphorus Uptake and Utilization

WU Xiaojun, ZENG Zixin, GUO Peipei, WANG Shuguang, LI Jingchen, ZHANG Li
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Abstract: The effects of phosphorus (P) and lime application on yield and biomass and P uptake and utilization of sweet
corn were evaluated with a field experiment. Research on the appropriate rate of P application would provide a theo-
retical basis in improving sweet corn yield and P use efficiency. The field experiment was a split-plot design with
main-plot randomly assigned into each of four blocks. The main-plot treatments were four P application rates (0, 60, 120
and 180 kg/th, expressed as Py, Pgy, P15g and Pygq). The split-plot factors were two lime levels (0 and 750 kg/hmz, ex-
pressed as Ly and L;). The responses of sweet corn yield, P uptake, soil available P and P fertilizer utilization efficiency
to P fertilizer application and lime application were studied. The yield of sweet corn increased significantly under P,y
and Pig treatments without lime by 19.4% and 18.5%, respectively, compared with P, treatment. Compared to Py, the
yield of sweet corn increased significantly by 14.0% under P¢, treatment with lime. Under Py, treatment, lime increased
the yield of sweet corn significantly by 12.7%. P fertilizer application increased both total biomass and P uptake of
sweet corn significantly. After two sweet corn growing seasons, soil available P under P, treatment had no significant
difference comparing with the original value. Soil available P basically maintained a balance under Pg, treatment. Soil
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available P in P,y and Pz, treatments increased by 103.8% and 228.4%, respectively, compared with the original value,
and soil available P increased obviously in 0—20 cm soil layer. The fresh ear yield per P uptake and P physiological effi-
ciency decreased significantly with P application rates. Also, the P use efficiency of sweet corn declined with P applica-
tion rates. P agronomic efficiency, recovery efficiency, and partial factor productivity increased significantly under lime
treatments with Py, treatment, compared with no-lime treatments. Together, these results indicated that the application of
60 kg/hm® P fertilizer combined with lime can be an efficient way to obtain high yield and P utilization efficiency of

sweet corn and maintain the balance of soil available P.
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Fig. 1 S; and S, field experiment meteorological data
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Fig. 2 Fresh ear yield of sweet corn in S; (A and B) and S, (C and D) under different phosphorus
fertilizer and lime treatment
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Tab. 1 Biomass of sweet corn under different phosphorus fertilizer and lime treatment t/hm?
= i fb it Z£ Stem M Leaf i Spike AW Total dry matter weight
Season Treatment Lo L, Lo L, Lo L, Lo L,

S P, 2.67° 2.67° 4.45° 4.53° 4.03° 4.12° 11.15¢ 11.32°
Peo 2.86" 2.82° 4.77° 4.87% 4.17" 4.24° 11.81° 11.92°
P2 3.72° 3.16° 5.57° 5.25° 4.44° 4.67° 13.72° 13.08*
Piso 2.82° 3.09° 5.48" 5.09° 4.28" 4.43° 12.57% 12.60°
S, Py 3.53¢ 3.42° 4.50° 3.77° 3.72° 4.10° 11.65° 11.29°
Peo 4.21° 3.99° 4.47° 4.78" 4.12* 4.33° 12.81° 13.11°
P2 4.62° 4.64* 4.92° 5.06° 4.55° 4.46 14.09* 14.16°
Pisgo 4.26° 4.25% 4.84° 5.07° 4.67° 4.39° 13.77* 13.71°

T B R/NG B R A [ A BE E] 22 53 2% (P<0.05 ).

Note: Different lowercase letters in the same column indicate significant difference among different treatments (P<0.05).
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Tab. 2 Phosphorus accumulation and distribution in sweet corn under different phosphorus fertilizer and lime treatment
kg/hm?
7 jiE fib B 2% Stem M Leaf 7 Spike BB FE Total P uptake
Season Treatment Lo L, Lo L, Lo L, Lo L,
S P, 1.32¢ 1.36° 6.12° 7.35° 12.50¢ 12.13°¢ 19.94¢ 20.84°
Poo 1.69¢ 2.00* 8.48° 9.26" 13.26° 13.96" 23.43° 27.24*
P12 3.74* 2.07° 13.46* 10.96 18.95° 15.51* 36.15° 28.54°
Pigo 2.05° 2.01°  10.60° 10.52° 15.53° 13.60° 28.18° 26.14*
S, P, 2.98° 2.48° 5.82° 7.10° 11.33° 13.70° 20.13¢ 23.28°
Pso 4.03° 3.87¢ 9.09* 9.17° 13.04° 15.46° 26.16° 28.49°
P20 4.18° 3.79* 10.98° 9.45° 14.61° 16.92° 29.78° 30.15°
Piso 3.81° 4.14* 9.76" 12.11° 15.81* 16.34" 29.38* 32.60°

T FFURR/NG B R R A R AL BEE] 22 53 % (P<0.05 ),

Note: Different lowercase letters in the same column indicate significant difference among different treatments (P<0.05).
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138 o AE A F AR

%44

EZRARE (K 3B, K 3D).

Si A1 S, Bt F KWK, I A 2 an &
4 FiR e FE LoAbFER, 5 Po AbBRARLL, S, Ak
P Pog 1 Pygo B & 1243 i $E 51 145.3%F1
254.0%, i Py Peo AbFH[A] 4 58 ol A5 W 1% i 25 57
AR v D E RS S, TSR, 5 P,
Ab R LG, it AL B A N AR S IR S
81.3%~255.8% (& 4A, & 4C), ¥ L AbH T,
5 PoAbFRAHLL , Proo KO PR E 4 Sy 338 3l R i
P, B Py ALBREE ] 15.5%, Py, Peo Ml Pigo A2
) H IS EEFARE; 5 P AL,
Jiti i 2 S, B AL & Py AL TR
75.3%~371.7%. Wt4h, PoAbBE S) 1 S, t ek
B O IR (A A W AR Peo L3R S, R S, +
R & B SR EA L 2Z RN B E; Py M
Pigo AbBH S, I ALHE & & W, 3

&o 80 A L,
&0
&
w60
# £ i
%2 [
g
pi| S 40 - a
?ﬁ = 1
()
E 20 - b
3 b
5
= 0
« Py Peo Py Pigo
Ab3H Treatment
T80
2 C L,
2
S 60}
& 2 .
=S I
R
HE 40 b
= =
Ha ¢
g 20Ff 8
= d
5
T 0
n PO P60 P120 PlSO
A3 Treatment

Rt o i R BRSO
24 BEHAEMAREHENASRNEN
HHE% 3 AT, Jitifh b S RREAIR | ke W R AR 7 if
TP i R R A FHALRE . TE Lo 3T, it
FRAG S BE R kI8 %k 7F Lo b3 T, 5 Po b
L, Sy HEmEALHL) 1 kg B R A - B R L W
SR T8 B B R AR BRACR 7 B B E PR T
11.8%~29.3%. 11.1%~17.5%F1 8.6%~20.2%; 5
AHERE AL AR L, S, MEREALHL Y 1 kg W R AL 7 fif
R o R 2% A AR 0 0l b AR T 16.1%~
18.0%F1 19.8%~22.4%, L ZbBRF, 5 Py AbHiAH
L, SyRtiMEib PR 1 kg B2 Az ™ B A ™ i FIE R
AR SN B E AT 15.2%~21.1% Al
10.7%~15.6%; 55 Po AL BRAH L, S, MEBE AL B 1 kg
Wl 2% AR ™ i e R 2R AE BLAROR 43 0] i 2 A1
T 9.4%~28.1%F1 4.6%~14.6%,

;o 80 L
on
&
@ 60
%5
BE
WE 40|
®a
H '.% b ? ab
S 20F 4 k: =
<
5
2 )
@ P, Peo Pix Pig
A3 Treatment
80~
2 D L,
&0 a
g [
> 60
& &
BE b
B g a0p b
T b
s 20}
5 c
2
é 0
P, Pg, Pixo Pigo
Kb Treatment

ANE/NG FRE RIS A [ A Bl R) 22 5 i 2 (P<0.05 ),

Different lowercase letters indicate significant difference among different treatments (P<0.05).
B4 AEMEAEMARKRLETS (AMB)FS(CMD) NLEEUHEE
Fig. 4 Soil available phosphorus content in S; (A and B) and S, (C and D) under different
phosphorus fertilizer and lime treatment
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Tab. 3 Fresh ear yield of yield per phosphorus accumulation, phosphorus harvest index and phosphorus
internal efficiency of sweet corn under different phosphorus fertilizer and lime treatment

= b3

Season Treatment

1 kg B3 LR R

Yield per phosphorus accumulation/(kg'kg™)

Phosphorus harvest index/%

[N ET R i1 d

B R BEAOR

Phosphorus internal efficiency/(kg'kg™)

Lo L1 Lo Ll LO Ll
S Py 704 663° 63° 58° 560° 544°
Pso 621° 562° 56° 57%® 512° 466°
P12 508° 523° 52° 54 480° 459°
Piso 498° 536° 55° 52° 447° 486°
S, Py 710° 669° 55¢ 58° 611° 492°
Peo 582° 606° 50° 56 490° 463°
Pi2o 586° 549° 49° 51% 474° 470°
Piso 596° 481° 44° 40° 475° 420°

T FFIAR/NG PR R R A B E] 25 5 3% (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference among different treatments (P<0.05).
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Tab. 4 Agronomic efficiency, utilization rate and partial productivity of phosphate fertilizer in sweet corn under

different phosphorus fertilizer and lime treatment
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Siin Trfftiﬁem Phosphorus agﬁf‘iil;ﬁjeﬁicziency/(kg'kgfl) Phosphoru?rijbo*vje)f’ffﬁciency/% PhOSpslsggiﬁ;;(tlijg.lf(agmf;r pro-
Lo L, Lo L, Lo L
S P,
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S, Py
Peo 10.0* 35.0° 9.1° 8.7 252.9° 285.0°
P12 23.6° 12.5° 7.5° 5.7° 145.1° 137.6°
Piso 15.0° 3.3¢ 4.7° 5.2° 95.9° 86.6°

e FFIAR/NG PR R A B E] 25 5 3% (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference among different treatments (P<0.05).
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