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Effect of uniconazole application on seedling growth and seed yield and
quality in Brassica napus L.

GAO Jian-qin, CHEN Song, PENG Qi, CHEN Feng, ZHANG Wei, ZHOU Xiao-ying, QI Cun-kou
(Institute of Industrial Crops, Jiangsu Academy of Agricultural Sciences /Nanjing Branch of National Rapeseed Improvement Center, Nanjing
210014, China)

Abstract: The effect of uniconazole on seedling growth of Brassica napus L. as well as seed yield and quality traits
were investigated by foliar spraying once or twice at 2—4 leaf period with the concentrations of 50 mg/L,75 mg/L, 100
mg/L and 150 mg/L in Nanjing. Seedling height (SH) , leaf area of the largest leaf (LAL) and dry matter weight of
seedling shoots (SDM) were decreased with the increase of applied concentrations and times of uniconazole. While the
concentration was less than 100 mg/L, dry matter of roots (RDM) and root collar diameter (RCD) were increased with
the concentration. The SH, LAL and SDM were increased as seedling developed bigger while uniconazole was applied.

SPAD value, chlorophyll content and net photosynthetic

oS H 25 :2015-07-20 rate (NPR) of seedling leaf increased with the applied
BETH THE =5 TE” W H (SXG2013006) ; 11754 £l B4 concentrations and times of uniconazole. At maturity,
HEQFEETH[ CX(14)2003] 5 THEFHE I plant height (PH) and the height of lowest branch point

Iji H (BE2012327) (BPH) were significantly decreased, however, root
TEF B AR (1974-) 2 LAHHEL N, 2 RIBTIE B, M collar width, root dry weight and dry weight/stem length
SR M AR AL T AR SE. (Tel) 025-84390364; (E- increased, and plant lodging resistance were improved.
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seed weight were increased when the uniconazole was less than 100 mg/L and was applied once. Application of unicon-

azole at 2—4 leaf age led to decreased oil content and increased protein content. All the results above indicated that uni-

conazole applied at seedling stage gave a lower PH and BPH of the plant and a higher lodging resistantce at maturity,

which were helpful for mechanical harvesting.
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Table 1 Design of uniconazole treatments at seedling stage of Brassica napus L.

AR (mg/LL)

posil
Xf R C1 c2 C3 C4

N1 tl CKN1tl1 CINItl C2NI1tl C3NItl C4N1tl
12 CKN1t2 CINIR2 C2N1t2 C3NI1t2 C4N1t2
3 CKN1t3 CIN1t3 C2N1t3 C3N1t3 C4N1t3

N2 t1t2 CKN2t1t2 CIN2t1t2 C2N2t1t2 C3N2t1t2 C4N2t112
t1t3 CKN2t1t3 CIN2t1t3 C2N2t1t3 C3N2t1t3 C4N2t1t3
213 CKN2t2t3 CIN2t2t3 C2N2t2t3 C3N2t2t3 C4N2t2t3

N1 BEHE 1 UK N2 W 2 YK 5122 W DIt 512 . 3 WISt 5 13 . 4 I ISt ; X MR, O mg/ LAGZME s C1: 50 mg/ LEERUME; C2: 75 mg/ LA AL

C3: 100 mg/LIEHEME; C4: 150 me/TIALME,

@H%? St e . #% Harborne JB 1Y 7 51
FH Lichtenthaler 1 Wellburn HY ﬁ?ﬂiﬁ‘%“m
!:/\f#uﬂuljjﬁ R AT FLAR HURE 5 05, 28 A 25 ml
BLDE VKR IRAT o DU B2 e AR T il
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HIEARRR = 45
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Table 2 Uniconazole effects on seedling growth of B. napus L.

2 HERE

2.1 JERM AL IR N R IEL E A KA

FH ¢ 2 P AN TRV B ARasomis A B SR 40y 1 4 R
A AR DT AR ke mEite J5 40 7 e L R R T
B %0 25 R FE IR 1 B B AR, S Ab P
WS B UG, MOC R BN -0.96™ ~-0.99" 5
L1 BT AR STOREL LUox IR S 38 AR T i S 0 R 1 AH L
TSI TING Ul 5 N [ A BT 0y T 1 0 o 3k 2R 2
SRR E K-, W Ak e R v %o 4 v A A R A AR
SRR HE R TR I B 2R T T i
Fﬁ%xﬁﬂﬁmgiabnﬁﬁmw%ﬁ;mxﬁ*ﬂﬁﬁwﬂfﬁrgﬁ
FRURIG N, LIRS ISR s b 34 F= 2] T
Hrmh EE AR (R AR SRR IR VR B (<100
mg/L) REARIEHR A KT .

o il AL o SR T R T
(cm) (em) (em?) (8) (2)

XFHE 1 26.78+1.50a 0.33+0.01c 6.92+0.39a 98.76+1.78a 3.78+0.09a 0.66+0.03b
50 mg/ L7 550k 21.50+1.25b 0.36+0.02b 6.97+0.27a 86.26+2.88b 2.75+0.13b 0.71£0.03a
75 mg/ LI R M 20.57+1.40¢ 0.37+0.02b 6.72+0.39b 78.11+3.20c 2.58+0.11¢ 0.70+0.03ab
100 mg/ LAz 55 s 19.31£1.85d 0.38+0.02a 6.55+0.33¢ 72.71+4.50d 2.45+0.12d 0.67+0.03b
150 me/ LIAME 17.54+1.86e 0.38+0.01a 6.22+0.44d 68.09+2.92¢ 2.34+0.12¢ 0.63+0.02¢
XTHE 2 26.53+1.52a 0.33+0.02¢ 6.92+0.38a 97.76+1.88a 3.76+0.10a 0.66+0.03b
M 1 IR 21.04+1.77b 0.36+0.02b 6.84+0.26b 72.96+3.99b 2.91+0.15b 0.69+0.02a
W 2 IR 17.45+1.85¢ 0.38+0.02a 6.31+0.41c¢ 59.62+2.11¢ 2.37+0.12¢ 0.66+0.02b
XTHE 3 26.01+1.50a 0.33+0.02b 6.92+0.39a 99.01+1.75a 3.75+0.09a 0.66+0.02b
2 - 18.49+1.84c¢ 0.37+0.02ab 6.42+0.43b 59.87+2.58d 2.16+0.13c 0.66+0.02b
3 - 19.07+1.80c 0.38+0.02a 6.66+0.45b 71.24+3.87¢ 2.53+0.16¢ 0.67+0.03b
4 IS it 21.33+1.78b 0.38+0.01a 6.46+0.47b 83.25+3.74b 3.10+0.13b 0.68+0.03a

BEREAR]/NG PR IR AN R AR BE ] 22555 0.05 R KF
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W EEA ARG YE, BLBHIE 2 WX 2 H e A s Pk
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SR IR 3 B B, Hoh it R iR R a
i AR b R ANFOLA HUR 5 3 M 2
R E K (R 3) . A AR L TR T R
R 20 s R 2 R R (R B 55, 2 ~ 4 T U s 0 e
A BT SR FGA AR B RE

Table 3 Uniconazole effects on seedling photosynthetic traits of B. napus L.

ab SPAD 1t M2 a (mg/g) M4EE b (mg/g) HOLAHR (umol/m? - s)
Xt HE 1 45.77+1.63e 0.68+0.02¢ 0.17£0.02¢ 15.95+0.81d
50 mg/ LAk 51.4322.54d 0.7020.04¢ 0.21x0.03b 16.61=1.08¢
75 mg/ LI 53.41£2.31¢ 0.71£0.04¢ 0.21+0.02b 17.42+0.82b
100 mg/ LI e 54.29+2.55h 0.77+0.05b 0.23+0.02a 18.89+1.03a
150 mg/ LI mE 55.08+1.95a 0.84:+0.04a 0.25+0.02a 19.18+0.884a
Xt HE 2 45.43£0.81c¢ 0.66+0.02¢ 0.18+0.03b 15.98+0.56¢
WG 1 % 51.06+0.79b 0.72+0.03b 0.21+0.02ab 17.17£0.72b
W5t 2 IR 56.79+1.16a 0.79+0.03a 0.24+0.02a 18.88+0.85a
XFHE 3 45.88+1.13¢ 0.67+002b 0.18+0.01b 15.28+0.81b
2 W IBE i 53.43£1.42b 0.76+0.04a 0.23+0.02a 18.06+0.69ab
3 S 54.91+1.16a 0.79+0.03a 0.23+0.02a 18.47+0.55ab
4 - it 54.02+1.21b 0.77+0.03a 0.23+0.02a 18.62+0.51a

BEREANR] NG TR R R AN R AL B R] 22 523K 0.05 K-
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TSIy v 28N [ e HE A 5 e Ak BT TGSk o

AT A5 BEAIG TR B 1, LR ROme v B 36, 43
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W (F24) , ARSIURL AR T e i A B VAR R 0 2 5
THiE R, L 75 me/LANFRIRE K, 150 mg/LALH iR
AN AR TR 1, ZERF TR L 50 me/LALFE
K, 150 mg/ LANFH R /)N 5 £ A0 R ) — AT R BRI ZE
FFT BB 24 7 TR0 1, LA 100 me/LAR BRI AR, AR
SR AR T ZEFT T T S A R 1 3 A
P SRR R AR it i SR L, T 4R v A
HREBTBEIRBE T, A R FHURICR

MR VI (N ) XA AR AR 25 P bR 1 5 i UL 35 4,
Wi M KA I, R AR o5 0 A o B I I R
Qb PR 22 558 W 2 KO- AR SSUR BE M R 3
RGN, ROt 1 VR, — IR S A AR o i
ZEFF 0 i R LA R ZE AT 5 R 38 B I X R

R4 BIEHBMITERKENHNE

Table 4 Uniconazole effects on agronomic traits of B. napus L.

25 Wt 2 WAL B, R BRAT & 0 R 2, (H B
I Wi 1 YA b3

FEMSE 2 M (e1) (3 i (12) 1 4 3 (13)
AT A A0 b P S S B A R AR v R R
Fexd IR 3 B T R, DA s R . R ) T A I
MR il 55 R 9 AT, VA 0 A o i S S B0 AR 40
1 B IR R MR /N, 11 2 D 3 Ah B A
WIRk 4 9 xR O3 RS 93.52% . 95.00% Fil
96. 67% , 43 K a5, f BE 43 0 g X HRO3 1% 87.25% |
93.69% il 96. 48% , MR | — R 53k 0 AR T o
AR R A K R 2R T T Y B A B
BRI K, HL 2 Fn 3 AbHffe) 22 5 R i

T R R OPBURRIE R B ZERTT R B ZEAT T B
(em) (em) (em) () () (g/cm)
XTI 1 156.67+1.45a  1.71£0.05d  46.28+1.50a  8.35+0.10c  10.00£0.45¢  27.68+0.95c 0.27+0.02d
50 mg/ L5500 150.99=.50b 1.83£0.04b  45.21x0.85ab  8.68+0.38b  15.070.83a  31.48+1.08a 0.33x0.03b
75 mg/ LI 147.43£2.32¢c  1.88+0.06a  43.64x1.07b  8.82£029ab  14.47+1.36b  31.39x1.41a 0.34+0.03ab
100 mg/ LA R 144.39£2.11d  1.86£0.09ab  38.53x0.85¢  9.03x0.45a  13.40£0.50c  30.60+2.30b 0.35+0.04a
150 mg/ LA R0 140.89£2.42¢  1.81x0.13bc  37.67x1.46c  8.61x0.36b  12.40x1.00d  25.67=1.37d 0.30+0.03¢
X 2 157.69£1.48a  1.71x0.06c  45.60£1.53a  8.37+0.21b  10.17£0.52c  27.47x1.37b 0.27+0.04bc
W 1 ¥ 151.10£2.66b  1.81£0.07b  41.91x1.17b  8.80£0.34a  14.42+12la  32.38+0.82a 0.34+0.03a
e 2 Y 146.66+3.54c  1.87£0.07a  40.26x3.44c  8.70£0.38ab  12.88x1.08b  26.72+2.89b 0.29+0.03b
xR 3 155.00£1.50a  1.73£0.05b  44.53x1.50a  8.38+0.12c  10.29+0.58d  26.95x1.48c 0.27+0.02¢
2 1]t 144.97£2.12b  1.82£0.12a  38.85£1.70c  8.58+0.39b  11.66+0.44c  26.33+1.02c 0.29+0.03b
3 it it 147.25£278b  1.83%0.12a  41.72x1.92b  8.84x0.43a  12.79x0.68b  28.12x1.07b 0.30+0.04a
4 i 149.84x1.86b  1.84x0.09a  42.96x1.85b  8.84x0.44a  13.85£1.23a  28.74x1.82a 0.30+0.03a

TR /ING PR IR AN R AR BE ] 25 5235 0.05 FKF

2.4 BT ER 2R

TSI 2N [7) e 075 355 s Ak B o 23 =
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T BRI B TOR B B | B Bl 7 e S
W= ek 45 i Ak B R R e S TR B R S DL 50
mg/ LG R B SEFE FR (H B K, 100 mg/ LAL 3 Y
SEPL SN MR BRI . A AR B Ak T e 4 AT
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AMHIVER
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Table 5 Uniconazole effects on yield of B. napus L.

wom EMREEC e pmmm mmew TR BB o
IR 1 1.04+0.02¢ 262.47+4.60b  329.38+8.39ab  25.55+1.23a 3.45+0.04cd 17.37+0.35b 2 835.76+23.81c
50 mg/ LAY 1.06+0.03b 272.63+5.80a  337.56+6.23a 25.60+0.71a 3.57+0.03a 19.45+0.51a 2 923.52+15.50a
75 mg/ L A5k 1.09+0.04ab ~ 263.43+5.32b  327.65+9.16ab  25.05+0.72ab  3.55+0.05ab 18.63+0.63ab 2 880.83+21.97b
100 mg/ LAFAME 1.10+0.04a 254.25x10.77¢  323.29+7.15b 24.85+0.82ab  3.54+0.05b 17.29+0.85ab 2 829.30+32.11¢
150 mg/ LARA5Cme 1.08+0.05ab  249.33+8.42¢  306.33%6.25¢ 24.77+0.68ab  3.49+0.06¢ 16.37+0.79¢ 2 750.97+27.15d
XTHE 2 1.05+0.02¢ 265.31+4.48ab  329.38+8.54a 25.61+1.00a 3.47+0.02b 17.42+0.52b 2 831.09+14.54b
Wit 1 1.07+£0.04b 268.98+9.66a  331.54+6.81a 25.38+1.56ab  3.55+0.08a 18.03+0.50a 2 914.95+41.50a
Wi 2 I 1.11+0.03a 258.66+8.54b  320.88+0.67b 24.82+1.47b 3.52+0.09ab 17.31+0.59b 2 810.83+32.97b
XTHE 3 1.05+£0.03bc  262.47+£12.50a  322.89+4.39a 25.49+0.42a 3.45+0.02¢ 17.49+0.43b 2 831.09+23.75ab
2 It 1.07£0.04a 268.94+13.78b  326.88+5.89a 25.09+0.59ab  3.51+0.04b 17.63+£0.79ab 2 847.76+28.86a
3 i 1.06+0.04b 265.87+£9.12b  323.80+6.99a 24.99+0.45ab  3.53+0.03a 17.52+0.64b 2 849.44+32.08a
4 - 1.06+0.03b 263.28+10.86b  321.84+8.22ab  24.89+0.55b 3.53+0.04a 17.76+0.81a 2 853.06+16.76a
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Table 6 Uniconazole effects on seed quality of B. napus L.
W WRARIR  AASRRRRITTR AR AR TR i it HAT TR A it
(%) (%) (%) (%) (%) (pmol/g)
Xt HE 1 6.07+0.02a 66.41£0.02a 27.53+0.11a 44.36£0.14a 24.77+0.30c 24.27+0.14a
50 me/ LA 5me 6.14+0.08a 66.23£0.27a 27.63+0.25a 43.97£0.58b 25.01+0.21b 22.70+0.56¢
75 mg/ LIRE M 6.09+0.07a 66.25+0.24a 27.66+0.21a 43.85£0.62b 24.95+0.20b 22.85+0.69¢
100 me/ LI 5 6.08+0.08a 66.29+0.32a 27.63%0.30a 43.35+0.26¢ 24.83+0.23b 23.2120.96b
150 mg/ LA 6.14+0.06a 66.27£0.19a 27.59+0.13a 42.82+0.28d 25.17+0.42a 23.32+0.84b
Xt HE 2 6.08+0.02a 66.40£0.03a 27.52+0.08a 44.31£0.12a 24.86+0.50a 24.20+0.14a
W 1 6.08+0.08a 66.370.31a 27.55+0.25a 43.700.76b 25.06=0.28a 23.33+0.81b
i 2 YK 6.14+0.06a 66.31£0.28a 27.56+0.28a 43.29+0.44hc 25.03+0.32a 22.70+0.83¢
Xt HE 3 6.05+0.03a 66.42£0.14a 27.53+0.10a 44.41£0.14a 24.69+0.50b 24.35+0.14a
2 IS it 6.13+0.09a 66.38+0.31a 27.49+0.25a 43.27+0.44h 25.00+0.32a 22.94+0.68b
3 It 6.10+0.06a 66.38+0.29a 27.53+0.27a 43.38+0.53b 25.05+0.31a 22.75+0.87b
4 i 6.13+0.06a 66.23+0.26a 27.65+0.26a 43.64+0.73b 24.96+0.29a 23.05+0.72b
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