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Effect of different rewatering treatments on growth, yield and
quality traits of rapeseed( Brassic napus L.)

ZHU Zong-he', ZHENG Wen-yin', ZHOU Ke-jin', LIU Cui-he', ZHANG Xue-kun
(1. Department of Agronomy , Anhui Agriculture University , Hefei, Anhui 230036, China;
2. Institute of Oil Crops Research, Chinese Academy of Agricultural Sciences, Wuhan, Hubei 430062, China)

Abstract: The aim of this study was to investigate the effects of rewatering measures on root, growth, yield and
quality traits of rapeseed ( Brassica napus L. ). The seedlings of two cultivars were treated by drought stress from 30 days
after sowing (DAS30) to 100 days after sowing (DAS100), and then be rewatered by five treatments: ¢ Irrigation(l) |
+ K(KCl)’ | ‘T+ K + G(Gibberellin) " , I+ N(Urea)’ . I+ N+ G’ . The results showed that: expect that the treatment
of ‘I’ has no marked effect on the above-ground dry weight and ‘I + N has no significant increase in total root dry weight
in Wanyou No. 19, compared to the control, the five rewatering treatments after drought stress at seedling stage could sig-
nificantly increase the above-ground dry weight, total root dry weight, the seed yield and oil yield in Wanyou No.19 and
Tianheyou No. 11 with the average increase of 11.6% , 22% , 19% and 23.7% , respectively. Among the five rewater-
ing treatments, ‘I+ N+ G’ had the largest increase in the above-ground dry weight, total root dry weight, grain yield and
oil yield with the average amplitude of 24.7% ,27.7% .33.1% and 36.8% , respectively. Compared to the control, the
order of increasing amplitude of yield from high to low is ‘I+ K+ G’ ,‘T+N’,‘I1+K+G’,‘I+K’and ‘I’. The cor-
relation analysis indicated that the main reason that the rewatering treatment could enhance yields owing to the significant
increase of the total number of pods per plant.
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Table 1 Designs of drought recovery experiment on rapeseed

B K B w5 C o/ (kg hm =)

%Eg R kb 3 Rate of water, fertilizer and GA3
N N
Irrigation(1) Urea(N)  KCI(K) Gibberellin(G)

1 ToNoKoGy 0 0 0 0.0

2 1 NoKoGy 7500 0 0 0.0

3 I;NoK; Gy 7500 0 150 0.0

4 I1NoK; G, 7500 0 150 1.5

5 LN KoGo 7500 300 0 0.0

6 I;N; KoG, 7500 300 0 1.5

1.2.2 K& HIEHE AL 10 Tk, 16
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Table 2 Effect of different rewatering measurements on growth and root traits of Brassica napus L.
opes et b B el AR SN SR AR A FHE SR
Variety Treatment TH/g / mm TH/g THE/g THE/g A/mnr’ A/mn’ F/mm?
ADW SD LRDW MRDW RDW LRV MRV RV
IoNo Ko Gy 136d 9.5a 0.46b 2.2b 2.66¢ 1.22¢ 6.11b 7.33¢
11 NoKo Gy 140¢ 9.7a 0.55b 3.0lab 3.56a 1.44bc 7.67ab 9.11ab
KA 11 I, NoK; Gy 146¢ 9.9a 0.48b 3.13a 3.6la 1.61ab 8.56a 10.17ab
Tianheyou
No. 11 I NoK; G 162h 10.9a 0.55b 3.28a 3.83a 1.83a 8.72a 10.55a
11N Ko Gy 148¢ 10.3a 0.54b 2.74ab 3.28b 1.44bc 7.39ab 8.83b
LN, Ko Gy 176a 11.1a 0.68a 2.97ab 3.65a 1.89a 7.67ab 9.56ab
IoNoKoGo 110d 8.6b 0.40d 2.64b 3.04d 1.06d 6.17cd 7.23b
1, NoKo Gy 114.7cd 8.5b 0.56b 2.76ab 3.32bc 1.33b 6.00cd 7.33b
feeih 19 I, NoK; Gy 116¢ 9.5a 0.52¢ 2.84ab 3.36bc 1.39% 6.28bc 7.67b
Wanyou No.19 LINoK; G, 120b 8.9ab 0.64a 2.76ab 3.4ab 1.39 6.61b 8.00b
LN, Ky Gy 118be 9.1ab 0.51c¢ 2.66b 3.17cd 1.22¢ 5.89d 7.45b
LN Ky G, 132a 9.6a 0.56b 3.03a 3.59a 1.56a 7.5a 9.06a

TE: ADW: b 13815 ;SD: 2541 ; LRDOW.: AR T2 ; MRDW: AR T8 ; RDOW: BAR T 5 ; LRV: JUARIAEBL, MRV: FHRAEE, RV BRI,

B A Rl PR R AL BRI 22 7 1 K- (0.05) o R IR

Note: ADW: above-ground dry weight; SD: stem diameter; LRDW: lateral root dry weight; MRDW: main root dry weight; RDW: total root dry weight;

LRV: lateral root volume; MRV: main root volume; RV: total root volume. Values followed by different letters are significantly difference at 0.05 level. The

same as below.
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Table 3 Effect of different rewatering measurements on agronomic and yield traits of Brassica napus L

- e e UBD ZIRED EFMA BAEC kK
oy ey Qb *’[l:l'? ﬁj\ﬁ'ﬁ‘ I’j K ppy SB NRP PN SPP

Variety Treatment /(No- /(No* /(No* /(No* /(No-*
/cm /em /cem

TRE PR NXEE
TSW SY Yield

/ . -1 )
plant’l) plant’l) plant’l) plant’l) plant’l) g /(gplant™) /(g'm™)

LNKoGy  112.8a  30.9a 48.2d  7.7b  2.3de 62c 312¢  24.6ab  2.8b 10.1c 181.5¢
NKoGo  111.4a  30.1a  48.9ed 7.3b  2.7d 64be  352d  21.5d  3.3a 12.1abec  196.5d

f_*‘iﬂi I [NKG  113.4a  29.4a  48.6d  8.0ab  2.0e 6lc 344d  20.3e 3.0ab  10.9bc  207.3d
T;\?;ﬂ.le]y ;’u [NK G 117.7a  29.5a  51.9bhc 7.7b  4.0c 68ab  382c  25.1a 3.0ab  12.2abc  220.3c
INKG, 120.5a 29.8a  53.5ab 8.0ab  4.7b 70a 419h  23.1c 3.3a 13.2ab  238.0b

NKyG,  121.1a 25.2b 55.8a 8.7a 5.3 72a 452a  23.7bc  3.2a 14.5a 261 .4a

LNoKoGy  114.9d  22.5¢  53.6d  7.3¢  3.0e 57b 202f  17.0b  3.1b 8.3d 148.9d

[NKoGo  117.7ed  23.7ab  59.5b  7.0c  4.3d 60ab  310e  17.7b  3.4ab 9.1be  164.5¢

fezl 19 L[NK Gy  124ab  24.7a  60.8a  7.7b  5.7b 6lab  376b  18.3b  3.2ab 8.8cd  158.1c
Wanyou No. 19 [ NjK,G,  121.5abe 21.1d  57.7¢c  8.0ab 5.7 62a 365c  16.5b 3.2ab 9.6ab  173.0b
L[NKGy  120.4bc 19.5¢  61.3a  8.0ab  5.0c 60ab  341d  16.7b  3.4ab 9.2be  164.8¢

L[NKG, — 126.5a 23.1b¢ 61.9a  8.3a  8.0a 63a 4284 20.6a 3.5a 10.1a 182.0a

T PH R 55 5 BH: 28R 8 5 L1 25 K5 PBN: —3K0B 5 SB: A NRP: SEF7 A1 3 PN: B A1 B0 SPP: ARIAG TSW: TRIEE ; SY: Sibfokr & . TIAl.
Note: PH: plant height; BH: branch height; LI: length of main inflorescence; PBN: number of primary branches; SB: number of second branches; NRP:
number of pods of main inflorescence; PN: number of pods per plant; SPP: number of seeds per pod; TSW: 1000 seeds weight; SY: seed yield per plant. The

same as below.
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Table 4  Effect of different rewatering measurements on quality traits of Brassica napus L.

JrER g A EAKR R BEIRR IR EIRR ERRR HEBREIR T

fit il b P : \ X : X ) . e
Veriety Treatment €211 Glu Oc Pro Cl16:0  CI18:0  CI8:1  CI8:2  CI8:3  (20:1  Oil yield
’ /% /(pmol-g™') /% /% /% /% /% /% /% /% /(g plant™")
NoKoGo ~ 4.32ab  24.68bc  38.48c 25.50b  4.89a  0.09b  63.18b 20.14a 10.5lab  1.2la 3.88d

IINoKoGy  3.31d  24.29¢  39.51ab 25.15bh  4.84a  0.16a  63.66ab 20.17a 10.45ab  1.13a 4.78be

AARMIL [ NK G 4.25hc 23.96c  40.43a 23.32c  4.89a  0.12ab 64.20a  20.6la 10.10b  1.14a 4.40¢
T NKiG 5020 2.9 39.01b 2466 4.9l 0.09h  63.86b 2013 10200 1.9  4.75he
IINiKoGo  3.13d  25.8la  39.42ab 25.83b 4.85a  0.13a  63.33b 20.36a 10.60a  1.13a 5.20ab

IINiKoGy 3.54cd  25.16ab  39.05b 26.68a 4.87a  0.14a  63.19b 20.0la 10.62a  1.15a 5.66a

INoKoGo ~ 5.75be  31.77b  35.83e 26.24c  4.75a  0.25a  61.92a 19.50d 10.23c 1.28a 2.97d
LNoKoGo  6.54a  38.0la  38.59a 25.20e 4.76a  0.20b  61.59b 19.86c 10.74a  1.33a 3.51abc

3 19 LNoKiGy  5.50c  31.55b  37.29¢ 25.49d 4.85a  0.24ab 61.57b  20.39ab 10.45bc  1.2la 3.28¢
Wanyou No. 19 T,N,K,G,  5.86b  30.87¢  37.97b 25.62d 4.81a  0.20b  61.59b 20.19b 10.43bc  1.26a 3.64ab
LNiKoGo  4.65d  30.87c  37.4lc  27.90a  4.85a  0.24ab 60.36d 20.12bc 10.79a  1.17a 3.44bc

LNiKG  4.51d 27.76d  36.78d 26.82b  4.84a  0.26a  60.83c  20.59a 10.66ab  1.18a 3.71la

T2 (€22:1) TR Glu: BLAR s Fat: &5 Pro: 81515 (C16:0)  ARMHER 5 (C18:0)  BENRER; (C18:1) : iHER; (C18:2) : WAMBR; (C18:3) : WHE
25 (C20:1) : BRI AR o

Notes: (C22:1): Erucic acid; Glu: Glucosinolate; Oc: Oil content; Pro: Protein; (C16:0): Palmitic acid; (C18:0): Stearic acid; (C18:1): Oleic
acid; (C18:2): Linoleic acid; (C18:3): Linolenic acid; (C20:1): Eicosenoic acid.
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Table 5 Grey correlations and correlation coefficients between yield

and root and growth traits of 6 treatments

Qb3 il R ZEH MARFE FRFE  SRTE RERE EREB SRR
Treatment Ttem ADW SD LRDW MRDW RDW LRV MRV RV
KIREE €D 0.643 0.777 0.742 0.532 0.529 0.596 0.635 0.566
I,NoKoGyo . )
FHCREL CC 0.602 0.746" 0.624 —0.494 ~-0.549 0.167 -0.057 -0.204
EIREE CD 0.871 0.684 0.626 0.647 0.698 0.551 0.736 0.762
1;NoKoGyo .
MR FEL CC 0.791" 0.434 0.237 0.262 0.156 —0.409 0.635 0.620
INKG KB CD 0.862 0.739 0.753 0.706 0.702 0.802 0.999 0.789
0 0
. MK FEL cC 0.873"* 0.236 -0.144 0.045 0.016 0.609 0.993" 0.775"
INKC KR CD 0.761 0.767 0.824 0.777 0.750 0.795 0.775 0.779
11801 Y1
MK FREL cC 0.054 0.402 0.580 -0.018 -0.030 0.491 -0.386 0.481
. K CD 0.814 0.720 0.574 0.601 0.530 0.828 0.695 0.595
N KoGyo Y ) )
HHEFREL CC 0.949" * 0.682° 0.231 0.072 0.094 0.748 0.527 0.543
FEREE CD 0.870 0.760 0.701 0.699 0.657 0.875 0.581 0.636
L[N Ko Gy Y » * x
R REL CC 0.901" " 0.576 0.510 -0.016 0.201 0.933"* 0.034 0.292
T CD: RHREE ; CCAH R R B+, * x 3 5IFmiE5] 0.05 #10.01 KF, T,
Note: CD: correlation degree; CC: correlation coefficient; * , % * represent the significance levels at 0.05 and 0.01. The same as below.
o BAEARARLETHECFESRKEERIF=EEFHXRBEEMEXRY
Table 6  Grey correlations and correlation coefficients between yield and agronomic traits of 6 treatments
Qb B il /3= Vi FIFK — WA TRA ESAgi PENiR i RS Thi
Treatment Ttem PH BH LI PBN SB NRP PN SppP TSW
LK KILEE CD 0.617 0.882 0.5485 0.677 0.510 0.829 0.758 0.852 0.593
01NN Y0
K REL CC 0.036 0.969 " —-0.260 0.306 -0.847" " 0.798* % 0.482 0.900"* -0.671"
KHRIE €D 0.589 0.804 0.560 0.777 0.539 0.718 0.921 0.723 0.734
I1NoKo Gy Y ] - »
THRFREL CC 0.035 0.825° " —-0.468 0.395 -0.876" " 0.525 0.894*"  0.759" 0.239
INKG KIREE €D 0.699 0.864 0.656 0.683 0.599 0.770 0.771 0.772 0.695
14058150
MERFRELCC  -0.385 0.882" " -0.681" 0.117 -0.886"*  0.217 0.232 0.581 0.122
INKG KEEEE CD 0.691 0.7681 0.771 0.706 0.686 0.780 0.657 0.853 0.789
0
T ES S v 0.419 0.258 0.475 0.015 -0.052 0.219 —0.408 0.592 0.580
LN K KR CD 0.665 0.983 0.495 0.627 0.540 0.696 0.886 0.861 0.591
0
o MR FEE CC 0.170 0.995°* —0.509 0.152 -0.175 0.744" 0.989°"  0.956" "  0.079
LK G KR CD 0.561 0.779 0.570 0.710 0.567 0.750 0.614 0.715 0.657
11N 101
XA CC -0.393 0.542  -0.549 0.427 -0.945° " 0.722° 0.257 0.684" 0.005

(F#% 205 W)
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