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Effects of Fertilization Depth on Yield, Root Distribution and
Nutrient Uptake of Winter Oilseed Rape ( Brassica napus L. )

Gu Xiaobo Li Yuannong Du Yadan Ren Quanmao Wu Guojun Yin Minhua
(Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Ministry of Education
Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; In order to determine an optimal fertilization depth for winter oilseed rape ( Brassica napus
L. ), barrel experiment was conducted in 2013—2014 and 2014—2015 with six treatments, including no
fertilizer (F,), and fertilization depths of 0 em (CK), 5 em (D), 10 em (D), 15 cem (D,s) and
20 ¢cm (D,,). The effects of different fertilization depths on above-ground dry weight of taproot and lateral
root, and the length, volume, area of lateral root, nutrient uptake and yield of winter oilseed rape were
systematically analyzed and compared. The results showed that D treatment significantly increased the
taproot dry weight in 5 ~20 c¢m and deeper than 20 cm soil depths, while the reduction of taproot dry
weight in 0 ~5 ¢m soil depth was not great compared with CK and D;, thus the total taproot dry weight
was significantly increased. The maximum lateral root dry weight, length, volume and area in the 10 ~20
cm soil layer at both seedling stage and flowering stage were found in D, treatment, which were also
significantly higher than those in CK and D;. Above-ground dry matter and shoot nutrient uptake in D,

were the highest at both flowering and harvest stages of all the treatments, and D 4 treatment achieved the
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greatest rapeseed yield and the most N, P, K uptakes in the seed at harvest, while the above-ground dry

matter, shoot nutrient uptake, rapeseed yield in CK and D; were significantly lower than those in D,

treatment. Compared with CK, the N, P, K uptakes of shoot at harvest in D, treatment across the two

growing seasons were increased by 48.07% , 52.18% , 62.96% and 25.75% , 30.19% , 33.41% in

comparison with D; treatment, respectively. In two growing seasons, the yield in D,; treatment was

85.10% , 45.47% and 31.26% higher than those in CK, D, and D, respectively. Considering the root

distribution, nutrient uptake and yield of winter oilseed rape among all the treatments, fertilization depth

of 15 ¢cm (D) could be recommended as the optimal fertilization depth in oilseed rape cultivation.
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Fig.2 Lateral root length of different soil depths under different fertilization depths in 2014—2015
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Fig. 1 Lateral root dry weight of different soil depths under different fertilization depths in 2014—2015

10 ~ 15 em 4 2R FEERMIAR K, 151 D 4L &
FERT HABAL I, L D40 H S D, D, 8] JC i
ZES BB FRT CK Fl DB, i D 4k 2R
10 ~ 15 em 4 2R B MIAR K L CK A Dy 43 550 3%
78.67% F141.87% , 461 D AbHE 10 ~ 15 em + 2 35
JEB) M AR Ktk CK F D; 43 5 5 fn 58.50% AN
27.48% .

D, AbFEETHA 15 ~20 em + Z IMIAR K I & K
THAALE G5 DM AfFEREE S H
KW ZERT HABALL B, D 4B 15 ~20 em +
JZ 00 M) AR K 4 1 Bk CK A1 Dy 88 63.43%
13.92% , 48 M 4> %Il CK #1 D, 3% i 86.45% Fi
43.49%

2.3.3 AR MR AR

Jit JES YR R Xof 4 ¥t S AN [) 2 R B 1 ) A AR FR
A S it IE A RS ] A 2 0 AR AR R 8 I 3
KT Fy, 25 40 B2 R0 A8 50 0 00 A A R34 B+ 2 IR
JE B 164 oy 32 9 3k s (&1 3) o i 18l 3 43 B Rl g, Dy
AEFEETIAFIAEI O ~5 em £ 2 MR A LR 2% KF
HoAth A3, CK AL PR i 2 KT D Fl Dy kb3, D, ik
PR HAFIAEIA 5 ~ 10 em £ 2 B9 AR (& B 3% KR F
HoAl AL B2, D A D RIAFEE B 25 B H Y5

AR (cm 57
0 500 1000 1500 2000 2500 3000 3500

B,
B CK
D,
I:lDlo
:]DIS
Dzo

+EiFEE/em

(b) T



% 6 1) BRI A AT TR X A

HiE)

7 R R 23 A SR 23 WA Y R 125

MARAAAR (em® #57)
4] 5 10 15 20 25 30 35

MARAAR (em® #57)
0 10 20 30 40 50

B,
K
D,
I:lDlo
‘:DIS
Dzo

(a) W HA
B3 2014—2015 4EAS [ it AT VR BE T AN IR 2 i AR 1A
Fig.3 Lateral root volume of different soil depths under different fertilization depths in 2014—2015
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Tab.3 Shoot N, P, K uptakes of winter oilseed rape at different growth stages of different treatments mg/Ff
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Fig.5 Yield and yield components of winter oilseed rape under different fertilization depths
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