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Abstract: A field experiment with the split-split block design was carried out to study the effects of applying manure
and phosphorus on canola growth period, grain yield and quality. The main treatments were manure (M) and no manure
(My) . Sub-split treatments were four phosphorus application rates at 0, 75, 150 and 225 (P,0s) kg*hm™2(P,, Py,
Piso and Pys, respectively) . Sub-sub-split treatments were three main planting canola varieties in Tianshui region includ-
ing Tianyou 8, Tianyou 07302 and Tianyou 191 (V;, V, and V3). The results showed that application of manure pro-
longed canola reproductive growth period by 2 days, while it had not evident effect on vegetative growth and total growth
periods . However, application of phosphorus can shorten canola vegetative growth period by 3 to 5 days, prolonged repro-
ductive growth period by 6 to 15 days, and eventually prolonged canola total growth period by 6 ~ 8 days. Application of
manure increased canola yield by 13.32% , whereas it had not significant effect on canola seed quality compared with M,
treatment. Application of phosphorus had significant effects on rape yield and quality. Phosphorus significantly increased
canola yield and erucic acid content. The changing trend was firstly increased and then became decreased with the in-
crease of phosphorus application rates. Compared to the control treatment (Py), canola yield and erucic acid content by

P;5, Piso and Pyys treatments were increased by 94.01% , 137.63% , and 122.64%, and 1.98%, 3.37%, and

1.70% , respectively. Grain oil content was always increased with the increase of phosphorus application rates. The

Yo B #:2015-08-28

ESWE :“+ ZFE R IR B R 1 085 ) B T S SR AR BIF ST (2012BADOSB06) 7 5 H A 48 AR B2 e
BB T A L IEASH I E A2 R 5T (2015GAAST4)

YEE BN HEW(1964—) , B Hl KK N MR 20, 2SS P45 )7 EFST . E-mail : jianminlei @ 163 . com.,

WEEE AP (1978—) , B, WM A 4 AR R, EENFEYE SRS A S E MV . E-mail: eshengzhe @ 163 . com,



55 1

T A e SO LS X 1 SR TR A3 3™ 05 i S A 52 147

highest oil content was reached by Pys treatment, increased by 3.61% compared with the control treatment (Py), but no

significant difference was found between Pjs5y treatment and Pys treatment. On the contrary, application of phosphorus

significantly decreased grain protein and glucosinolate content. The more phosphorus was applied, the more grain protein

and glucosinolate content went declined, reduced by 4.27% and 2.25% by the Pys treatment from the control treatment

(Py).
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Table 1  Influences of fertilization and variety on canola growth periods
e FERD ~ MW W~ T TR~ AR A~ BE ~ il A~ RIE WIE ~ RAE RAE ~ i ﬁiﬁ,ﬂ;ﬁffﬂl
Treatments So ~ FE FE ~ FL FL ~ DL DL~ TG TG ~ Bo Bo~ 1B IB~FB FB ~ Ma Growth period
/d /d /d /d /d /d /d /d /d
M, 10a 36a 61b 89%a 27a 10a 14b 37a 290a
M 9a 36a 64a 86b 27a 10a 17a 36a 292a
Py 1la 38a 57d 9a 25b 11a 8d 36a 286b
Pys 10a 36b 60c 90b 27a 10a 13¢ 37a 292a
Piso 9a 35b 68a 81d 28a 10a 2la 38a 294a
Pas 10a 36b 64b 86¢ 27a 10a 18b 37a 293a
Vi 10a 36a 62a 88a 27a 10a 15a 37a 291a
V, 10a 36a 63a 88a 26a 10a 15a 37a 291a
Vs 10a 37a 62a 89a 27a 10a 14a 37a 292a

TE - RPRYBCT N ZRE R A E, [R5 T A0 B R b BRI R b BT S AN R TR R 22 IR B B K (P <0.05) . So FEFL,

DL.TG.Bo.IB.FB Fl Ma fC&#ER (BB H0F A R

HJHE V1L R

Note: Numbers in the table are means of three repeats. Values of major treatment, sub-split treatments and sub-sub-split treatments in the same column fol-

lowed by different letters are significantly different at the 5% level. FE, FL, DL,TG, Bo, IB,FB and Ma represent sowing,

leaves, turning green, bolting, Initial bloom, full bloom and mature, respectively.

field emergence, five leaves, dead
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Table 2 Effects of fertilization and variety on agronomic traits of canola

fb3m fﬁk% FARKE FRLEL ‘ JSYER S i L‘EH%F‘EE
Treatments Plant height Pod length Seed number of The total number Yield of per
/em /em per pod of pod plant/ (g plant=")
M, 135.74b 4.59 19.13b 147.48b 5.17b
M 140.79a 4.90a 19.98a 152.95a 6.68a
Py 119.04c 4.13¢ 17.55¢ 134.61d 3.72d
Pss 137.77b 4.77h 19.07b 141.49¢ 5.08¢
Piso 149.51a 5.17a 21.84a 165.38a 6.76a
Pas 146.74a 4.92ab 19.77b 159.37b 6.16b
V| 142.53a 5.18a 21.14a 158.25a 6.19a
vV, 137.71b 4.68b 19.40b 149.98b 5.37b
V3 134.57¢ 4.38x 18.13¢ 142.40¢ 4.73b

T R P RBCT N SR E R A, R A

Ak D F

JE AR PR R 22 Rk B B F K (P<0.05)

Note: Numbers in table are means of three repeats. Values of major treatment, sub-split treatments and sub-sub-split treatments in the same column followed

by different letters are significantly different at the 5% level.
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Table 3

Influences of fertilization and variety

on the quality of canola seed

wm W AR ER
Treatments Oil content  Protein content Glucosinolate  Erucic acid
/% /% /(pmol-g™") /(g kg™")
M, 39.35a 24.79a 83.22a 35.99a
M 39.58a 24.69a 83.0la 35.9a
Py 38.74b 25.28a 83.44ab 35.35b
Pys 38.98b 25.28a 84.77a 36.05ab
Piso 40.02a 24.19b 82.41b 36.54a
Pas 40.14a 24.20b 81.56b 35.95ab
Vi 40.96a 23.45¢ 82.05b 37.02a
vV, 38.33¢ 25.83a 84.34a 35.43b
Vs 39.12b 24.94b 82.95ab 35.48b

T RPRECT N =R EZBCEE, [R5 40 84k 2
AL PRESCT F AN [) 7 B R R 28 Sk B 2K (P <0.05) o

Note: Numbers in table are means of three repeats. Values of major
treatment, sub — split treatments and sub — sub — split treatments in the same

column followed by different letters are significantly different at the 5% level.
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