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Effects of phosphorus side dressing on the phosphorus uptake and utilization
and yield of different Brassica napus cultivars
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Abstract: [ Objectives ] Reveals the response and differences of different Brassica napus cultivars to the
heterogeneous distribution of soil available phosphorus (P) could provide theoretical support for improving the P
use efficiency. [ Methods ] Two Brassica napus cultivars, Zhongshuangl1 (ZS11) and Shengguang168
(SG168), were used as test materials. Rhizotron and field experiments were conducted from 2019 to 2020 in
Wuhan and Wuxue City of Hubei Province, respectively. The tested soil Olsen-P content in rhizotron experiment
was 2.75 mg/kg; the field experiments were carried out at a low P fertility field (LP field) and a high P fertility
field (HP field), with soil Olsen-P content of 8.65 mg/kg and 17.63 mg/kg, respectively, and the P fertilizer was
applied in band. There were three treatments in all the experiments, including no P application (OP/0P), P side-
dressing (1P/0P) and homogenous P supply (1P/1P). The plant height, branch number, silique number, 1000-seed

weight, seed yield, dry matter accumulation, seed P accumulation and P partial factor productivity were measured
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at the mature stage. [ Results ] SG168 showed higher plant height, branch number, silique number, seed yield,
dry matter accumulation of each organ, seed P accumulation and P fertilizer partial productivity than ZS11 at the
treatment of OP/OP in both rhizotron and field experiments. SG168 showed higher plant height, branch number,
seed yield and P fertilizer partial productivity than ZS11 under the same P treatment whether by rhizotron or by
field experiments. Additionally, compared with 1P/1P treatment, 1P/OP treatment significantly improved P
fertilizer partial productivity of Brassica napus, and the increase of P fertilizer partial productivity of HP field was
higher than that of LP field. Compared with 1P/1P treatment, 1P/OP treatment significantly reduced the seed yield
of two Brassica napus cultivars in LP field of field experiments. Compared with 1P/1P treatment, 1P/OP treatment
significantly reduced the seed yield of ZS11 but had no significant effect on seed yield of SG168 under HP field
of field experiments. [ Conclusions ] Heterogeneous P supply could enhance the absorption and utilization of
soil phosphorus by Brassica napus, improve contribution rate of soil fertility and P fertilizer partial productivity.
SG168 has higher and more stable yield, and higher adaptability to low P than ZS11. The yield-increasing effect
of heterogeneous P supply is better in high P fertility field than that in low P fertility field in this study. In high P
fertility field of this study, SG168 could maintain seed yield at the half rate of regular P application through local

P supply.

Key words: Brassica napus; phosphorus side dressing; rhizotron experiment; split-root; field experiment;

band application of phosphorus fertilizer; seed yield.
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Table 1 Physiochemical properties of soils used in the rhizotron and field experiments

X6 Hh +4% HHUE (gke)  &4A (ghkg)  &W (ghke) AW (mgkg) AN (mg/kg)
Experiment site Soil Organic matter Total N Total P Olsen-P NH,OAc-K
w)'d R 5eb 1+ 6.40 2.88 0.34 0.01 2.75 90.60
Wuhan Acid purplish sandy soil
RGBS et 6.38 35.60 0.95 0.57 8.65 147.40
Wuxue-LP field Sandy loam soil
R -mpm bt 6.01 36.31 1.13 0.61 17.63 168.60

Wuxue-HP field  Sandy loam soil
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Table 2 Yield related traits of two Brassica napus cultivars under different phosphorus treatments in rhizotron experiment

v prosii} B (cm) e B S THRLE (g)
Cultivar Treatment Plant height Branch number per plant Pod number per plant 1000-seed weight
X115 OP/OP 119.5b 7.70b 1943 ¢ 4.86a
Z8ll 1P/OP 129.0b 8.7 ab 369.0b 484a
1P/1P 143.0a 9.7a 5013 a 4.89a
X168 OP/OP 147.7 a 103a 441.0b 4.58a
SG168 1P/OP 163.0a 103a 705.7a 435a
1P/1P 161.0a 11.0a 689.0 a 436a
J7 225341 ANOVA

C *xk *k *x% *xk

T wox ns oAk ns

CxT ns ns ns ns

1 OP/OP—ANitifl; 1P/OP—Jmyifilml; 1P/AP—5) ik, C—Mfh; T—Ab3, [RIFEEE A F/ NG TR R R A 22 57 b 3 (P<0.05),

#*%—p<0.01; ***—P<0.001; ns— /i3,

Note: 0P/0P—No P application; 1P/0P—P side-dressing; 1P/1P—Homogenous P supply. C—Cultivar; T—Treatment. Values followed by different

lowercase letters in the same column mean significant difference among treatments (P<0.05). **—P<0.01; ***—P<0.001; ns—Not significant.
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Table 3 Yield related traits of two Brassica napus cultivars under different phosphorus treatments in field experiment

i S e FiPs (cm) ki R THTE @
Field Cultivar Treatment Plant height Branch number Pod number 1000-seed weight
per plant per plant
RSN PR OP/OP 96.3b 1.0¢c 420b 56a
LP field Z811 1P/OP 148.0 a 57b 3103a 53 ab
1P/1P 160.7 a 7.0a 319.0a 48b
26168 0P/OP 1163 ¢ 27¢ 72.0¢ 54a
SG168 1P/OP 1573 b 63b 2683 b 48 ab
1P/1P 175.7 a 8.0a 408.0 a 450
R P e 114 0P/OP 159.3 b 63b 339.0b 54a
HP field Z811 1P/OP 163.0b 6.7b 3353b 45b
1P/1P 176.0 a 83a 4463 a 470
26168 0P/OP 182.0a 8.0a 43332 48a
SG168 1P/OP 184.7a 73a 360.3a 440
1P/1P 188.7a 9.0a 4577 a 4.5 ab
5 2555 ANOVA
F skoksk sk sk skoksk sk
C - . ns o
T - - - .
FxC ns ns ns ns
FxT - - - ns
CxT ns ns ns ns
FxCxT ns ns ns ns

H: OP/OP—ANitafh; 1P/OP—JmiBibh; 1P/AIP—35 ik, F—Mdk; C—&Fh; T3, FFIEIEE AF/NG F-RF7R A e 25 5 2%

(P<0.05), *—P<0.05; **—P<0.01; ***—P<0.001; ns—/A 3,

Note: 0P/0P—No P application; 1P/OP—P side-dressing; 1P/IP—Homogenous P supply. F—Field; C—Cultivar; T—Treatment. Values followed by

different lowercase letters in the same column mean significant difference among treatments (P<0.05). *—P<0.05; **—P<0.01; ***—P<0.001;

ns—Not significant.
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H = W T e Xy 2 B 1P/1P>1P/OP>0P/OP [ #a %,
1M SG168 75w F e 1P/OP 5 1P/1P 2b BRIy S kkKE
B E AR RE T RS (£ 5). PR
FAZF MY FFh . Hd 508, SRS ALK
R, TR R A B ) 28 B AR FH A 19 S8 35 5200 (3% 5).
2.3 FEMEBETAEHIEE K MR B E & BB
IERFR R E8F2 0

AR [ — b FE, SG168 FFkL i fl 2y
W EF ZS11, SG168 [ OP/OP, 1P/OP Fl 1P/1P 4b
ML AR A BER R b ZS11 855 T 131%. 70%
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Table 4 Dry matter accumulation of two Brassica napus cultivars under different phosphorus treatments
in rhizotron experiment
sl Ak B FRL A FhEFF iiEN
Cultivar Treatment Seed Pod Straw Root
FXU1S OP/OP 2795¢ 22.03 ¢ 2393 ¢ 731b
Z811 1P/OP 49.10b 41.10b 42.96 b 12.54 b
1P/1P 62.12 a 5891 a 59.06 a 21.05a
2ok168 OP/OP 63.44b 58.83 ¢ 66.43 a 1842 a
SG168 1P/OP 8231a 71.01 ab 79.68 a 14384
1P/1P 87.99 a 84.25a 75.71 a 19.56 a
75 2435 ANOVA
C ®kk *kk sk ns
T kkk KKk skskosk *
CxT ns ns * *

H: OP/OP—Aifaf; 1P/OP—/midiffibil; 1P/IP—¥5{ital, C— b, T—Ab3E, RIFERE A R/ING TR 3R AL Bl 25 7 1 3 (P<0.05)

*—P<0.05; ***—P<0.001; ns—ABE,

Note: 0P/0P—No P application; 1P/0P—P side-dressing; 1P/1P—Homogenous P supply. C—Cultivar; T—Treatment. Values followed by different

lowercase letters in the same column mean significant difference among treatments (P<0.05). *—P<0.05; ***—P<0.001; ns—Not significant.

W X115 ZS11 0O 3t 168 SG168

~ 4000 | 4000
= A (& B FH B LP field B I B HP field
on
f; 3000 | 3000 | . A
3 . T
>
B b
8 2000 | a 2000 |
wn
I8 b
1
fg 1000 | b 1000 |
_:H’; C
; []
0 s ; 0
OP/OP 1P/OP 1P/IP  OP/OP 1P/OP 1P/1P OP/OP IP/OP 1P/IP  OP/OP 1P/OP 1P/1P
AL P treatment
1 HERE R R IE A H B A hE R TR 8

Fig. 1 Seed yield of two Brassica napus cultivars under different phosphorus treatments in field experiment
T OP/OP—ANJii®s; 1P/OP—/mf it ; 1P/1P—35)twh . M FORIR/ING b 3R [F) — H ik 2 ol 3 R AN [) b B 22 ) 22 e 192 35 (P<

0.05),

Note: 0P/OP—No P application; 1P/OP—P side-dressing; 1P/IP—Homogenous P supply. Different lowercase letters above the bars indicate

significant difference of the same Brassica napus cultivar among different treatments (P<0.05).

135%. 5 1P/1P AbFLLEE, 1P/OP AbFXF ZS11 F1I
SG168 kPRIl R o 5, (H I ERRALT
WA a AP AR . FEFFRR L B i (3R 6), &
NS R s 2 S G O T e a L VA S TS

FH [R5 [7]— F B i OP/OP F1 1P/1P 4bFE, SG168
()7 BRI AR 2R B - b AR AR R s T
ZS11, FPkrfnsh b ARs il R Bz 2 Hek . SFR
AEFREAS HAE R (K 7). SRAIRIREE R,
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) 1P/OP AbHAFRA RN R it 5 1P/1P A FETC i 35 25
5, R R FRAEBE T £ AR R R A R L 4 4
AR TR B BRI SRR OE (R 7).
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=
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Table 5 Dry matter accumulation of two Brassica napus cultivars under different phosphorus treatments
in field experiment
FH H AbE FPRL fie Fh&FF HRZR
Field Cultivar Treatment Seed Pod Straw Root
s FH B S OP/OP 239b 34b 3.22b 0.90 b
LP field Z811 1P/0P 22044 24.67a 2633 a 7542
1P/1P 2641a 2733a 33554 1226 a
Xot168 OP/OP 494 ¢ 6.56 ¢ 5.89¢ 140 ¢
8G168 1P/OP 2238b 25.00b 2522b 7.10b
1P/1P 36.96 a 39.11a 42.89a 13.99a
TR FH s OP/OP 17.50 ¢ 26.11a 29.89a 7.65b
HP ficld z81l 1P/OP 24.06 b 2433a 31.00a 9.34b
1P/1P 3535a 46.67a 36.44 a 14752
X168 OP/OP 23.92b 25.67a 29.44 ¢ 11.15 ab
SGl168 1P/0P 39.68 a 50.00 a 5033 b 937b
1P/1P 4484 a 39.00a 62.11a 16.03 a
5 2555 ANOVA
F sk sk seskok sk
c - ns Kok s
T sk sk sdokok ke
FxC ns ns ok ns
FxT ns ns *ok *ok
CxT ns ns *k ns
FxCxT ns ns * ns

TE: OP/OP—ANtiRE; 1P/OP—/Ribfitih; 1P/1P—Iu2 i, F—IHH; C—dfh; T—AEH. [RIBIERIG A R/NG 7Ry R A B R 22 5 3

(P<0.05), *—P<0.05; **—P<0.01; ***—P<0.001; ns— A BE,

Note: 0P/0P—No P application; 1P/0P—P side-dressing; 1P/1P—Homogenous P supply. F—Field; C—Cultivar; T—Treatment. Values followed by

different lowercase letters in the same column mean significant difference among treatments (P<0.05). *—P<0.05; **—P<0.01; ***—P<0.001;

ns—Not significant.

Mo S SRR T ZS11 (36 8). SG168 Y 1P/OP 4b
P A B A A 7= T AR ST 1P/1P AL BRAR 5 87%, Ml
FI DTSR LR 6% ZS11 Y 1P/OP A B A HE ff 2= =
JIMETF 1P/1P AbFE4R 5 58%, HbJj ok R &
26%. 5 1P/1P AbPRELEE, 1P/OP Ab BRI AN e 4
A R R IO A A sk W AR 2R 7 ) 2 31 A 5 Ak
AR H AR AR, B AR AR 77 Rt Sk St
JRi TS AR 11 ) IO A7 A SRR 2 ] 25 53 (3% 8).

FET ] a6 P9 A At R o 8 e v, Ry S AL gt oF
SG168 BN AE ™ J1 53 i th ZS11 22.5% F1 37.9%,
2 WA NE g A= 7 o %k J 3 ARL At %) i 7 A7 7 it i 22 1)
25 (£ 9). 5 1P/1P A3 LEE, 1P/0P AbFEIFA
S A i R AL AR 2400, X SR A IR0 45 R

—ECo R IR R 0 A WA A2 0 A i o ) e A
i A= 7 a5 i i W T RPN A 1P/OP Ak B A i AT
T A= ¥ W3 T P/ AR B, SR B A O A 7
3% Ry E A A i 1 52 ) L SR KPS (R 9).

3 e

3.1 EEMEREERT h3 T ERIFMm

ARAF LI OP/0P Ab P A H i 3 S5 B Aok R B
(3 4) P33 i T FEHR IR 10 1P/1P ARFE (6 5), X5
Yuan S RIHFFEAE AR, 00T fig 55 H R
FOH | HRAR A b R D £ 9 A SRR
Koo MRARIRIR B9 AR BB AR H B SR A 2
WG A, SRR R AR R, T R
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*6 MEXKLARMEBAIER N H IR MR mMA TR E (mg/plant)
Table 6 Phosphorus accumulation of two Brassica napus cultivars under different phosphorus treatments
in rhizotron experiment

ShFh Cultivar b3 Treatment ¥R Seed 5% Pod FEFF Straw & Root Hi [+ 35 Shoot
i1 0P/OP 91.75b 4441 465b 136 b 100.84 ¢
z811 1P/OP 27147 a 35.02b 1143 b 451b 317.91b

1P/1P 386.56 a 10237 a 3825a 34.86a 527.18a
X168 0P/OP 192.32b 28.10b 10.66 b 430b 231.09 ¢
8G168 1P/OP 486.96 a 32420 1921 b 6.43b 538.59 b
1P/1P 574.82a 89.65a 48.17a 17.62a 712.63 a
FrE5 T ANOVA
C Hokk ns ns ns Hokk
T - - - - -
CxT ns ns ns * ns

e OP/OP—ANitiBl; 1P/OP—JmisiifiLa ;
*—P<0.05; ***—P<0.001; ns—AWE,

1P/IP—3 5B, C—f Al T—AbBL. WS ARG T 2R AL B E] 22 5 i3 (P<0.05).

Note: OP/0P—No P application; 1P/0P—P side-dressing; 1P/1P—Homogenous P supply. C—Cultivar; T—Treatment. Values followed by different

lowercase letters in the same column mean significant difference among treatments (P<0.05). *—P<0.05; ***—pP<0.001; ns—Not significant.

RS B, AR, BRESEN R
Fim T EmSE, BRANIE RN 150kg, T
ETREEAD A B (Wl B ARG, (R I 4 42
TR ARAR B S, R R R R 2
HHEEK, WA, BREDEFECBEE RS, It
FLA F) T 90 AR R I IRFL AR i, PR D AR AR
RG2S TR b5 P T X0 e ol L e g s 4R 0
MRS, 5 e S 0P/OP Ab3 Hhdse, fIkwk
FH e OP/OP Ah 35 Ay SEAB AR B /N . 3 BB # AR 4L
YRR (R 3. RS, UWHITEBABEICHRAR
TEOLT , AR FH P 4 A B mT Iyl S A1) ) 8l i
o Li SFCORFGR g R, H W A S S A AL g
5175 S LB 70 2 XS AAR (3, I RE B I e =
DCIAR rh B Ve B . FE B B, 5 1P/0P Ab 2R
Fe#e, 1P/1P AbFE ZS11 FlI SG168 Hkfhr = e g 4
hn (& 1A), B PASHEE RN AR 1P/OP ALY
Moy SRR B T 1P/1P AbBE (£ 9), UiH 1P/OP
A B AR T R S 3 - g P g G R ORI H
7o ARBE M A3 B J 1K, 1P/OP Ab3EHF AR
ZA O\ 1 i A RS P B N R L U S B A
WA, FUH A S B U, R
e B L B B A BRI . FEARAR LI A
FET 160 3t 6 o g P e vy, - SR8 op I A X 7 2
5 1P/1P ZbFEAHLL, 1P/OP ZbFH SG168 MY B kR KFHkr
HFFF R IR WEFEIL (3R 4. B 1B), X5
NSRS R, IR G 58 R Ui g

REEY e, [HrsE s SR &2 1
HE 17K (5 e, AR5 2 B - AR IE ol 1 o
235 Ry R HERR AR

FEMR AR 50 A ) e, 5 SG 168
Fedr, ZS11 By B R R 5 AR RE P2 2 R IR
(F 4. B 1B), XERHBET HHARGHRES RN,
S L 2 5 R R A AR . R DR 56 R —4b
P, SG168 bk . S BRI FpAR kR B KT ZS11
(F2. F£3, £4, %k5), £V SGI68 HAKEM™
. WA AR AL BE SG168 Y- 44 FARE AT
RIE L ZST1 55 42%~127% (3 4), H A 56 4 [H]
LhPH SG168 B F- kR = &tk ZS11 /5 18.0% ~
86.7% (& 1) , X 51 ANMBFoe g e 02, nf
REP S SG168 & H ik Al APk e gy = a1
ZS11 S H R A PR HLM S S R, SG168 A Lt
ZS11 HAZem s, 1P/OP AbFE, A IXE SG168
B 24 BRRR R R F L ZS 11 1 67.6% (35 4), A
2056 1K W 0 =5 B TH B SG168 1 F- 2k kL = i Hb
ZS11 4395 22.5% F137.9% (& 1), HAREME
B HY 1P/OP Zb3H SG168 (IFFRL . FEFFFIAR R 1
FH A RS E T 2S11 (£6. £7), XK
SG168 #H# T ZS11 i hy i h i 285, JEL R AT
AEN SG168 MY A I AY fE 1 s . A A P58 %
WY, AN [R) 8 DR R 3l S IRl 1 o 1 A AE 25 5%, S
RS W 3 32 SRR BE 9l v Ak 8 9 S
AR R RS 73 WA TE 22 I R ME R FR T, B = 1 AL RN
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Table 7 Phosphorus accumulation of two Brassica napus cultivars under different phosphorus treatments
in field experiment
3R Field S Cultivar AL Treatment Fki Seed IR Pod FEFF Straw R & Root b3 Shoot
It H B XS 0P/OP 8.97b 123b 1290 0.31b 11.49 b
LP field Zs11 1P/OP 92.28a 7.88a 6.15a 247a 106.31 a
1P/1P 109.38 a 10.09 a 722 3.78a 126.69 a
X168 OP/OP 20.03 ¢ 220¢ 1.81b 031¢ 24.05¢
SG168 1P/OP 83.43b 7.55b 8.57 ab 1.62b 99.55 b
1P/1P 178.38 a 11.81a 16.55a 433a 206.74 a
[SE R HXL11S OP/0P 101.74 b 24.85a 12.60 b 4.03b 139.19b
HP ficld zs11 1P/OP 122.02b 21244 10.07 b 3.19b 153.33 b
1P/1P 187.93 a 6278 a 2442 a 575a 275.13 a
X168 OP/OP 131.26 b 1922 a 10.08 b 444 a 160.56 b
SG168 1P/OP 205222 3741a 23.48 ab 3252 266.11a
1P/1P 242.85a 38.86a 3123 a 741a 312.98 a
J7 2538 ANOVA
F keksk skskeok sk sdokok ke
c - s % s o
T - ok Kok Kok -
FxC * ns ns ns ns
FxT Hokok ns ns * ns
CxT ns ns ns ns ns
FxCxT * ns ns ns *ok

E: OP/OP—ANiliWh; 1P/OP—/mabfibi; 1P/1P—392)fitik, F—MIb; C—Mfh; T—ACER. [AFIEEE AR/ ING F-HF R om Ak B IA) 2% 5 25

(P<0.05), *—P<0.05; **—P<0.01; ***—P<0.001; ns— A3,

Note: 0P/0P—No P application;1P/OP—P side-dressing;1P/1P—Homogenous P supply. F—Field; C—Cultivar; T—Treatment. Values followed by

different lowercase letters in the same column mean significant difference among treatments (P<0.05). *—P<0.05; **—pP<0.01; ***—pP<0.001;

ns—Not significant.

W+ Ca-P FI AL-P (YEE JIU9, WA ERAS B £ 7
it EJRARELBE AR T, AR TR AL, B
AR R B oK MR L N SRt B A R — 0
HUINEE AR, b 2 TR MR ER A , LS N )RR
BEBEYERIEES 2 A, ASBIF G AR AR 156 A ]t
55 R ICEE B, SG168 Ay NE A= 7 71 Fn b g BTk
KT ZS11 (£ 8, £9), £ SG168 B IR
WETF ZS11, HARNURLE T E— 2015
3.2 SRR SISO SR

TR 5 g - e e, —BIE O TR
MBF ARG 10%~20%, LT Z IR A
SEC R AR e IR IR KU, KL
IR TR FE R K A AT A X, H AT T i 7k

BRAEX LR R AR O 2R R R 22%,
RS I AT KT SRk 22 A £ A5 A 3R A3 R
P, BRI A VER X b e R AR 2 A Ay
R A, b RIS Y (B E 16.1 mg/kg,
X B E AR = W ) 17.63 me/kg (5 1),
ok it A A 2 P AR 7 A 3 P i R R ) E R
T2 o Y S B WA 40 28 AR S St P G0 I ) A
b, AR e E SRR A
KRR B T IE e . A AR R, I8t
RUE A [R)B R0iE 20% 1A AL AN 23 o 3 BRI S 1 7
S FER AN FORET | K RN B A
Vol S AL AELAS D7 O R T8 o Ry L e vl Ao 2>+ 3
R A T 7 R SR L — AR R AR
AHHE T 3495 Rt vl Ad I 321G 7 2% ~ 9%, 5
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Table 8 Phosphorus fertilizer use efficiency of two Brassica napus cultivars under different phosphorus
treatments in rhizotron experiment

s b3 BENARAE T (ke/ke) BENEACH AR (ke/ke) I3 TERAS (%)
Cultivar Treatment Partial factor productivity of P fertilizer P agromomic efficiency Contribution rate of soil productivity

XS 0P/OP

ZS11 1P/OP 43.65a 18.80 a 57.15a
1P/1P 27.61b 15.19a 45210
Xot168 OP/OP
SG168 1P/OP 73.16 a 16.77 a 77.17 a
1P/1P 39.11b 1091 a 7273 a
52453 ANOVA
C Hokok ns ks
T sk * *
CxT el ns ns

TE: OP/OP—ANHtERAE; 1P/OP—Jmilfibil; 1P/1P—395 kil C—dbAh; T—AbBl. [RFEH S ARG PR 2R A B E] 22 53 B3 (P<0.05).
*—pP<0.05; **—P<0.01; ***—P<0.001; ns—AEFH,

Note: 0P/0P—No P application; 1P/0P—P side-dressing; 1P/1P—Homogenous P supply. C—Cultivar; T—Treatment. Values followed by different
lowercase letters in the same column mean significant difference among treatments (P<0.05). *—P<0.05; **—P<0.01; ***—P<0.001; ns—Not

significant.
&9 HENLIE A EMEB AL IE RS B h 3 A AR FI A R
Table 9 Phosphorus fertilizer use efficiency of two Brassica napus cultivars under different phosphorus
treatments in field experiment
B B A SOFE] BRACHR A= 07 (ke/kg) BRACAR 2280 (ke/kg) HITTTRRA (%)
Field Cultivar ~ Treatment Partial factor productivity of P fertilizer P agromomic efficiency  Contribution rate of soil productivity
kB me  h11s 0P/OP
LP field ZS11 1P/OP 20.66 a 14.63 a 29.28 a
1P/1P 17.66 a 14.64 a 174 b
26168 OP/OP
SG168 1P/OP 2531a 14.05 a 44.87 a
1P/1P 226a 16.97 a 25.54b
BB 1S oP/oP
HP field  ZS11 1P/OP 399a 1032 a 75.11a
1P/1P 2541b 10.62 a 58.21b
26168 OP/OP
SG168 1P/OP 55.0la 142a 74.71 a
1P/1P 29.98b 9.57a 68.26 a
J5£453H ANOVA
F sksksk * kK
C seokk ns sk
T seoksk ns sk
FxC ns ns ns
FxT ok ns ns
CxT ns ns ns
FxCxT ns ns ns

. OP/OP—ANIEBE; 1P/OP—fmiffibie; 1P/IP—3y2) ik, F—HB; C—ihfl; T—REL. [FFVEHRE AR/ING 7B on b B 22 57 B 2
(P<0.05), *—P<0.05; **—P<0.01; ***—pP<0.001; ns—AE3H,

Note: 0P/0P—No P application; 1P/0P—P side-dressing; 1P/IP—Homogenous P supply. F—Field; C—Cultivar; T—Treatment. Values followed by
different lowercase letters in the same column mean significant difference among treatments (P<0.05). *—P<0.05; **—P<0.01; ***—P<0.001;
ns—Not significant.
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TH S 2 ORI ™ 19 52 M 5 AR IS KO
FmSe AR OC, S5 MRt , FERBEIL I |
Yo, JREBALEE 2 AR SRR i, IR0 KR
LR, MrEmBRAL S e, JeiB ke 2% ZS11
7= FFFRLBE AR R, HXT SG168 1Y 7™ & A KL
B REE TR EMW, 5 ZS11 i, SG168 WIF
FHBEEIRE S ok, AHIFALEL T SG168 Bk . 8L
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