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Response of Drip-irrigated Maize Root Morphology to the Applied
Position of Starter Phosphate Fertilizer at Seedling Stage
FENG Guorui, ZHANG Xinjiang, WANG Xiangbin, PAN Hongyang,
LI Yuanheng, LIU Xiaolong, WEI Changzhou
(Agricultural College » Shihezi University s Shihezi+ Xinjiang 832000)
Abstract: In this study, the effects of different application positions of starter phosphate fertilizer on seedling
growth, root morphological development and the spatial matching degree of soil phosphorus nutrients and
root system of drip-irrigated maize were studied through the simulation experiment. The purpose of this
study was to provide a theoretical basis for clarifying the best application position of starter phosphate fertil-
izer and its effect on maize seedling growth. Using root box, four starter phosphate fertilizer treatments were
set up, which were (1) simulated drip application (T1), (2) starter fertilizer applied at 5 cm horizontally to
seed and 5 cm below the seed, by hole application (T2), (3) starter fertilizer applied at 5 ¢m horizontally to
seed and 12 ¢m below the seed, by hole application (T3) and (4) no starter fertilizer (CK). According to the
field starter phosphate fertilizer application amount (P,; 30 kg/hm?®), the amount of starter phosphate fer-
tilizer was P, 050.2 g/kg soil. The effects of different treatments on maize seedling growth, root morphologi-
cal development, spatial matching degree of soil phosphorus nutrients and root, and evaluation of spatial

matching degree of phosphorus nutrients between root and soil were analyzed. The results showed that at 14

5 H #1 :2022-03-07

BEITE « [E R E S LT RIE (2017YFD0201808)

F—EE W EE 1996 5 WL A, RN FER Y E SRS . E-mail 11515862294 (@qq.com
BIEMEE EHIMA966—), 5 i+, H8, FENFEYEFPI . E-mail: changzhouwei@126.com



338 PINERY S R o 5 36 &

and 21 days after maize emergence, the application of starter phosphate fertilizer significantly increased the
total root length, total surface area, and the number of primary and secondary lateral roots. The overall per-
formance was the highest in T2, followed by T1 and T3, and the lowest in CK. But there was no significant
difference in the number of maize primary roots and main radicle root length among the treatments. At 21
days after maize emergence, the soil available phosphorus mainly distributed in the range of 0—9 cm vertical-
ly and 0—18 cm horizontally in T1, in the range of 3—12 cm vertically and 0—11 cm horizontally in T2
treatment, and in the range of 11-—20 cm vertically and 0—11 c¢m horizontally in T3 treatment. The root was
mainly concentrated in the 0—9 cm soil layer in T1, and in the soil layer of 5—15 cm vertically and 0—12 cm
horizontally in T2 treatment, and in the soil layer of 12—18 cm vertically and 0—9 cm horizontally in T3
treatment. The spatial matching degree of root and soil phosphorus nutrient distribution was T2>T3>T1I.
At 7 days after maize emergence, there was no significant difference in the dry weight and phosphorus nutri-
ent accumulation of maize among the four treatments. At 14 and 21 days after maize emergence, the dry
weight and phosphorus nutrient accumulation of maize in the treatments with starter phosphorous fertilizer
were significantly higher than those of CK, and the dry weight and phosphorus uptake of T2 were the highest
and significantly higher than those of T1 and T3, but there was no significant difference between T1 and T3.
Applying starter phosphate fertilizer at 5 cm below the seed showed the best effect on maize growth. The
main reason was that phosphorus nutrient distribution was best fit the root distribution pattern in soil, this
was benefit for root absorption of phosphorus. At the same time, it promoted the proliferation of maize later-
al roots in fertilizer application area, expanded the contact area between the root and the soil, and increased
the phosphorus absorption and biomass of maize. The application of starter fertilizer by drip irrigation could
also promote root growth, however, the root distribution was shallow.

Keywords: starting phosphate fertilizer; fertilization position; root morphology; spatial matching; maize

growth
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