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RO L PR 2R THIAR B MR B 240 It Bk (0 6 I T 189 B, 7 43090 kg hm ™29 [ 1A, i B L A B A I b 2 501 48
3.5%-20.7%- 9.3%-21.9%. 9.7%-20.3%7112.6%~21.4%. & 4 i it 60 kg-hm i, FIRATfE by i3 T A ik
AR B AR T A AR R B AL AR (SOD) . I A LR (POD) . I S A (CAT) 3P I 1 43 il $2 151 12.7%~20.6%
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Effects of phosphorus fertilizer on root morphology, physiological characteristics and yield in
peanut (Arachis hypogaea)
ZHENG Ya-Ping”, XIN Cai-Yun®, WANG Cai-Bin™", SUN Xiu-Shan™, YANG Wei-Qiang, WAN Shu-Bo, ZHENG

Yong-Mei, FENG Hao, CHEN Dian-Xu, SUN Xue-Wu, and WU Zheng-Feng
Shandong Peanut Research Institute, Qingdao 266100, China

Abstract

Aim Phosphorus (P) is one of the most important nutritional elements required by plants. The objective of our
study was to evaluate the effects of P fertilizer on root morphology, physiological characteristics and yield of
peanut (Arachis hypogaea).

Methods Pool experiments were conducted to elucidate the influence of phosphorus application on peanut. The
root system under different phosphorus levels (P-level) was analyzed using a WinRHIZO system to quantify root
volume and morphology. The following parameters were determined for all treatments: root activity, catalase
(CAT) activity, concentration of soluble protein and malondialdehyde (MDA). Yield was recorded during the
harvest period and analyzed using SPSS 13.0.

Important findings During the pod-filling stage, the length, volume, surface area and tip numbers of root in-
creased with increasing P-level. When P,Os was applied at 30-90 kg-hm™, the above parameters increased by
3.5%-20.7%, 9.3%-21.9%, 9.7%-20.3% and 12.6%-21.4%, respectively, compared to the control (no P treat-
ment) group. P-levels could affect enzyme activities. In P treatment group, the activity of superoxide dismutase
(SOD), peroxidase (POD) and CAT was increased by 12.7%-20.6%, 14.8%—36.8% and 17.0%-41.8%, respec-
tively. Some other parameters could be influenced by P availability, including increased root activity, soluble
protein content nodule number and fresh nodule weight. In contrast, MDA content was decreased by 8.4%-19.5%
after the P treatment. In the harvesting stage, all parameters decreased with increasing P-level, except the MDA
content. But for most parameters, there were no statistically significant differences among treatments. The number
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of pods per plant, shelling percentage, economic coefficient and biological yield were enhanced with increasing

P-level.
Key words
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KbFE Treatment

P1 P2 P3 P4
KH,PO, 0 174 347 455
(NH4),HPO, 0 0 0 6.5
K,SO4 218 135 5.1 0

CO(NH,), 257 257 25.7 227
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Table 2  Effect of different P levels on agronomy characteristics and yields of peanut

b3 LIRVSZE S KA R KV RE HKE s
Treatment ~ Pod number per plant Bioligical yield per plant (g) Economic coefficient Shelling percentage (%) Yield (kg-hm™)
P1 9.8" 30.0° 0.49° 64.3° 3643.0°
P2 10.5% 31.6® 0.52* 68.0° 39047.2
P3 11.5% 33.0° 0.55% 70.7* 4174.1°
P4 12.1% 35.4% 0.56% 71.5% 4244 5%

(R4 T B J A [ 7B R 22 5 i % (p < 0.05)

Different small letters in each lines indicate significant differences at p < 0.05.
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23 AR XHE AR R T 150

Table 3  Effects of different P levels on root morphology of peanut

PEIR(R54) A (D) £53¢h it Middle of pod filling stage We3J3) Harvest stage
Item (per plant) Root length
range (mm) P1 P2 P3 P4 P1 P2 P3 P4
RAKE 0<D<1 1831.8° 1879.9° 22035 21846° 1627.0° 13421 14158° 12418
Length of root (cm) 1<D=3 191.8° 2105° 2345 245.3° 164.7° 167.4° 156.9°  147.1°
D>3 9.5° 13.8° 16.1% 17.2% 8.2° 10.3° 9.72 10.7°
BRI Sum 20331 21041 24541* 2447.0° 1799.9° 1519.8™ 15823" 1399.5°
Cﬁﬁﬁi i , 0<D=1 2.2° 2.4° 2.6° 2.6° 2.0° 1.7 1.6® 1.6°
olume of root (er') 1<D=3 3.8 4.2° 4.3 4.7 3.2 3.2 3.0° 3.0°
D>3 2.2° 2.4 2.6 2.8° 1.4° 1.4° 1.5° 1.4°
BRI Sum 8.3° 9.1 9.5% 10.1° 6.6° 6.2° 6.0° 5.9°
AR , 0<D=1 187.9°  207.6®  219.7°  224.2° 163.3° 144.9% 1474 1334
Surface area of oot (cn) 1<Ds3 85.9° 91.6° 91.0° 97.1% 80.4° 65.1% 63.3° 60.3°
D>3 13.4™ 15.8° 19.1° 24,3 11.3 12.0% 11.7% 144
AT Sum 287.2° 315.0°  3208%  3455° 254.9° 222.0° 219.4°  211.0°
fRRH 0<D=1 27981° 31530° 31765° 3399.9° 26048  2590.0° 22945 22955
Tip numbers of foot per plant . p<3 56.0° 60.0 64.4% 65.4° 29.2° 23.4° 21.0° 14.3°
D>3 3.58° 3.4° 5.0° 5.0° 1.5° 1.6° 1.42 0.8°
BT Sum 28575° 3216.4° 32459° 34703 2666.3° 2627.3  2339.3 2326.0°
FERHRIE Nodules number per plant 76.8° 85.0° 935 90.0° 41.3 37.8% 30.5% 27.0°
HUREEEE Fresh weight of nodule per plant (g) 0748 0917 10422  1.014° 0.240° 0.283° 0.243  0.221°

()47 B Jo A [ R R 22 57 8% (p < 0.05)

Different small letters in each lines indicate significant differences at p < 0.05.
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