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Fig.2 Shoot dry weight (5 plants) of HS5 and HZ10 of DS,DT and AT treatments at different growth stages
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Table 1 Root system parameters of HS5 and HZ10 of DS,DT and AT treatments
at seedling stage and recovering stage
H BARK S 2R T R 2 &SRR RE
f‘tﬁﬁﬂ e e A/ em Mz‘!‘zﬁ$ /em AR em? P H AR/ cm LI
Growth L Total root Total surface Average Number of
Varieties Treatments Total volume i k
stages length area diameter root tips
DS / /
HT5 / / /
HS5 DT 41.47+2.14 ¢ 10.68+0.88 ¢ 0.22740.01 ¢ 0.80£0.02 a 67.3+1.6 ¢
- 5
&y ) AT 97.48+2.48a  22.09+1.89 ab  0.400.01 b  0.78+0.02a  136.9+2.8 a
Seedling
/
swage agmge0m ' / / /
HZ10 DT 72.3842.08 b 19.874+0.93 b 0.4040.01 b 0.827+0.02 a 100.74+0.8 b
AT 101.4842.97a 24.14%+1.17 a 0.49+0.01 a 0.797£0.04 a 135.1+1.8 a
SB35 B DS 206.82+8.77d 71.084+4.70 ¢ 1.9340. 10 cd 0.97+0.05b 368.0+8.2 ¢
55
HS5 DT 168.754+30.42 ¢ 51.79£6.94d 1.834+0.07 d 1.00+0.09 b 541.2+34.8 b
ZE i) AT 233.84+45 71 cd 58.863.38d  1.264£0.04 ¢  0.90£0.14b  274.3415.3d
Recovering
stage g 10 B DS 376.09433.65 a 167.43+11.96a 5.00+0.24a  1.45+0.10a  675.945.1a
HZ10 DT 262.47%+9.70 be 107.7345.19 b 3.934+0.61b 1.2140.30 ab 686.1+42.5 a
AT 273.42+5.91b 101.85+2.28 b 2.37+0.17 ¢ 0.98+0.28 b 569.3429.4 b

D [ —F/NE F R R &, KR ] — & & R ) P<<0. 05 /K B 225 B35 [ — /NG F R & KR [l — & & i ] P<<0. 05 7K

T E2FEE ., The same lowercase letter each column means no significant difference at P<C0. 05, different lowercase letter each

column means significant difference at P <C0. 05. F #/[f] The same as follow tables.

%2 R L EYIEXN 5 SAEMRZ: 10 5 DT
AEFRE) EAR K AR, B 5 5 DS A F ER K B
BE AT ZH, wifehae 10 5 DS A HR K B FH K
T AT 403, 2 A i Bl 358 2. AT B8 H HURE 36 .
2 A EAR AR AR 3 b B
S RN DS>AT>DT, W5 5 AT>2 mm
) — AR % & % /= T DS.DS 8 % & F DT,
MZR 10 5 3 AL BE>2 mm 1) — %00 K %5 ) ¢ 9
i DS<<DT<AT(El 3), BEAEM 2 45 DS 4b 2
MAT M FERKEAREER B EST

DT &b B 43 Z% 10 5 DS A FE AT AT &3 i 3 4R
KBERTFEUS SHNAAR, DT A R K
2RI A B E S . 2 Al DS ALEERT AT
WHE EREREAREZES, B 105
DT AT AbH (a0 TG W 2 25 5. 2 A i A iR L3S
I H DS>AT>DT, R 5 S HAEMS 10 5
3AAEHE™2 mm 19— AR K 4 22 B Ak 2% 10
S, R DS<DT<TAT, 2 ] F %
AW [F] — b H AR A% 10 509 B E A ARARB A >
2 mm I —HMARE B E R TR S 5, AR



B4l iKOBESE AN IR R O I SR R TR A A B R 7 Y 5 29

R2 EWSSMERE 0STRARBEAXNTHERERABREHESER

Table 2 Root system parameters of HS5 and HZ10 of DS,DT and AT treatments from bolting stage to maturation stage

>2 mm B —%M  >5 mm B — %M

AER=.1] FAREK /em FHREAE/cm
fn A Ab B AR/ cm? MRE Number of # %L Number of
Growth Primary Primary root
Varieties Treatments Root volume =2 mm first order >>5 mm first order
stages root length diameter
lateral root lateral root
DS 11.65+0.55 ¢ 1.50+0.01 b 9.82+0.17 ¢ 6.940.8d /
W55
DT 6.214+1.13d 1.0540.04 e 4,6840.14 1 5.3+1.2 e /
e 2 HS5 AT 13.43+0.16 b 1.1740.06 d 5.4940.22 e 8.640.4 ¢ /
Bolting
feqze 10 2 DS 16.86+0.83 a 1.70£0.06 a 20.5840.45 a 9.34+0.9 ¢ /
st M= 10
srase WAL= 1.4240.92 ¢ 1.2440.03d  8.3240.13d 11.4+0.6 b /
HZ10 AT 12.34%0. 16 be 1.41£0.00 ¢ 11.32+£0.17 b 13.0£0.9 a /
e s DS 12.12+0.85 b 1.6440.06 ¢ 14.09+0.14 ¢ 7.6+0.71 /
5
N DT 4.784£0.21 ¢ 1.45+0.02 d 4.63£0.53 ¢ 9.3F£0.6 ¢ /
HRAEH] HS5 AT 12.8740.60b  1.5940.01c  8.6040.35d 15.0£1.0 c /
Flowering
el 10 B DS 14.23+0.71 a 1.83£0.03 a 23.56+0.48 a 11.5+0.5d /
st M2 10
stage Mz 105 pr 1.94+0.62 ¢ 1.73+0.03b  14.4140.31 ¢ 24.340.6 b /
HZ10 AT 14.54+0.93 a 1.7840.00 ab 16.85+0.37 b 27.3+1.5a /
w5 B DS 14.44+0.71 b 1.83%0.02 ¢ 11.83£0.23d 8.0+1.0 e 2.0£0.2b
o DT 9.35+1.01 e 1.38+0.03 e 6.144+0.53 f 14.0+1.0d 0.0+0.0 e
Uik HS5 AT 11.14+0.78d 1.74+0.06 d 10.15+0.18 e 19.1+1.0 ¢ 0.040.0 e
Silique
feqze 10 2 DS 17.44+0.84 a 2.260.05 a 31.7240.23 a 14.540.9d .0%20.3 a
s MR 10
stage A0 12.904+0.53 ¢ 1.84+0.06 ¢ 16.57+0.17 ¢ 24.6-40.9 b 0.940.14d
HZ10 AT 16.42+0.40 a 2.00%0.03 b 20.64=+0.57 b 27.7+1.0 a 1.2+0.1¢
e s DS 14.134+0.44 ¢ 1.8040.07 be 14.274+0.31d 6.0+0.4f 2.44+0.3 b
A N DT 6.5740.60 d 1.44=+0.10d 7.2140.24 1 7.5£0.3 ¢ 0.040.0d
A HS5 .
AT 13.44+1.40 ¢ 1.70%0.07 ¢ 9.7440.56 ¢ 9.4+0.2d 0.4+0.1 ¢
Maturation
e 10 B DS 18.34+0.56 a 2.21+£0.12 a 29.04=40.43 a 11.4£0.4 ¢ 4.7+0.1a
st 2% 10
stage WA= pr 13.32£0.19 ¢ 1.86£0.01 b 15.5140.51 ¢ 20.240.2 b 0.440.0 ¢
HZ10 AT 16.69+0.72 b 1.94+0.05 b 19.01+0.51 b 24.5+0.3 a 0.440.0 ¢

i 3k il B

B3 #£XW58 (A) MEHFE 105 (B) DS.DTMATEZEHHRAZ HEHRML LBES
Fig.3 Root system at the recovering stage and root and shoot at bolting stage of HS5 (A) and HZ10 (B)
of DS,DT and AT treatments
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Table 3 Seed yield and yield components of HS5 and HZ10 of DS,DT and AT treatments
- Bk 1 R B (TR TR
s i b 3 71/ (kg/hm?) - A THE /g
L . Silique number Seed number .
Varieties Treatments Seed yield . 1 000-seed weight
per plant per silique
w35 B DS 2359.0%£22.9d 197.3+8.8 ¢ 26.640.6 c 3.8940.03 a
= €2
HS5 DT 1538.4+88.9 ¢ 168.1+£3.3 1 23.940.9d 3.81£0.03 b
AT 2 243.6454.0d 298.946.6d 24.8+1.0d 3.86-0.00 ab
e 10 B DS 3936.2+95.2 a 367.94+6.7 b 31.3+0.5 a 3.26+0.05 ¢
HZ10 DT 2 915.34+38.3 ¢ 348.64+4.1 ¢ 28.4+0.9 b 2.91+0.02 e
AT 3418.0+69.5 b 409.9+8.6 a 29.2+1.0b 3.06+0.01d
3 'i,j- _L/b\ %[101"]&%23%%2’&#?&0 2’—‘5}}%25%5&%%,]:
\Y
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Effects of different planting methods on root system architecture
and yield of oilseed rape

ZHANG Ying'? DING Guang-da'* CAI Hong-mei’* XU Fang-sen'” SHI Lei'*

1. National Key Lab of Crop Genetic Im provement s Huazhong Agricultural University ,
Wuhan 430070,China;
2. Key Lab of Cultivated Land Conservation sMinistry of Agriculture/Microelement Research Centre ,
Huazhong Agricultural University sWuhan 430070 ,China

Abstract Field plot experiments were conducted to investigate the root morphology and architec-
ture traits,shoot biomass and seed yield of Huashuang 5 (HS5, conventional variety) and Huayouza 10
(HZ10,hybrid variety) (Brassica napus L.) under three cultivation methods including direct seeding
(DS) ,direct transplanting (DT) and assistant transplanting with hoe (AT) during the whole growth
stage. The results showed that root traits such as root dry weight, primary root length,root diameter and
root volume under DS were more (better) than that under AT, the latter were more (better) than that
under DT at the same growth stage with the same density and sowing time. Significant difference was
existed in shoot biomass and seed yield among the three cultivation methods in the order of DS>AT>
DT at the same growth stage. Root traits, shoot biomass and seed yield of HZ10 were better Chigher)
than that of HS5 at the same growth stage. Shoot biomass and seed yield were significantly correlated
with root traits in oilseed rape under all the three cultivation methods. Varieties with greater root dry
weight,thicker primary root and more 1* order lateral roots can absorb more nutrient and water, and
produce more biomass and seed yield. Root breeding would play more important roles in improving seed
yield of oilseed rape.

Key words oilseed rape; direct seeding; transplanting; root system; biomass; seed yield
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