5 35 B4 4 1] FEHXRLHFR Vol.35 No.4
2017 4 07 H Agricultural Research in the Arid Areas Jul. 2017

XE RS :1000-7601(2017)04-0263-07 doi: 10.7606/] . issn. 1000-7601.2017 .04 .40

MEESFIINEXBELHXEKLZENR
==K B 220

i, xEm, REHR, I F A, BR, Y FE,
7|,k %?,Evuyl,&évﬁ

CHR 2 TE s G o R S5 500 a8 500 =, B ilse TREBARDI oL, Hl s TR Y ¥ E AR =,
T gl K2z L2z B, Bt 220 730070)

W OE: UAEBRERAEERME 6T BT E AR ERENRE 25 R4 T NMB,ART R
B(-5CMETIHAELEE AN EERAMETA AN LS E HoBAERAAR REER £FH. 20
AH FELMHNE W, RBE 6 AL T, AW AK(CK);T2,20 mg-L™! ABA; T3,20 mg-L~! ABA + 300 mg-L~!
PEG - 6000; T4,20 mg-L~" ABA + 50 mg*L~! PP333; T5,20 mg-L~"' ABA + 300 mg:L~! PEG - 6000 + 50 mg* L~ ! PP333;
16,20 mg* L' ABA +300 mg-L~' PEG - 6000+ 50 mg-L~' PP333+ 10 g' L™ 'R &, 2Bk WA, M EL LA EE
BEarALmERAE P TS L EMAEAF 91.97%, 5 CK ¥ v 18.87% ; L £ 4 & # A, 5 XA Kt
FAEX o S Efl —BeEAEE N ETR CK%%IM& 25.439% %1 25.36% , 3t B EAR AR A A LG A3
BHRTEGFAR EREN M A FHNEK, AR FTREREMER 2T, FARREESFWHELRY
TS>T6>T4>T3>T2> CK,

KR aFALABEREEGFAKAT AR

RESES: $634.3  XEFEES: A

Effect of cold-resistant compounds on growth and yield of
winter rapeseed( Brassica rapa L.)

GUO Ren-di, LIU Hai-qing, WU Jun-yan, SUN Wan-cang, LIU Zi-gang,
ZENG Xiu-cun, FANG Yuan, CHEN Qi, WANG Zhi-jiang, YUAN Jin-hai
( Key Laboratory of Crop Genetic Improvement and Germplasm Enhancement , Rapeseed Engineering Research Center of Gansu
Province , Gansu Provincial Key Laboratory of Arid Land Crop Sciences , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: A field experiment was conducted on Longyou 6, Longyou 7 and Tianyou 2 and Tianyou 4, (Lonyou 6
and Longyou7 have super strong cold resistance; Tianyou 2 and Tianyou 4 have weak cold resistance) to identify the ef-
fects of cold-resistant compounds on the leaf relative electrical conductivity, MDA content, overwintering rates, agronom-
ic traits, growth period, economic coefficient and yield change of winter rapeseed ( Brassic rapa 1..) at minus five degree.
6 types of treatments were designed: T1, distilled water(CK); T2,20 mg-L~' ABA; T3,20 mg-L~' ABA + 300 mg:
L~" PEG - 6000; T4,20 mg-L~" ABA + 50 mg-L~' PP333; T5,20 mg*L~' ABA + 300 mg:L~' PEG - 6000 + 50 mg
-L7' PP333; T6,20 mg+L.~" ABA + 300 mg* L~ PEG - 6000 + 50 mg* L.~ ' PP333 + 10 g-L."" urea. We found that the
overwintering rates achieved 91.97% under T5, increased by 18.87% , compared with CK. After spraying cold-resistant
compounds, compared with ck, the leaf relative conductivity and MDA content averagely decreased by 25.43% and
25.36% respectively, and root collar diameter, pods per plant, yield per plant, economic coefficient, and yield in-

creased significantly, as well as growth period prolonged. In terms of cold-resistance effects, the treatments sequenced in
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the way of TS > T6 > T4 > T3 > T2 > CK, according to subordinate function analysis and the principal component scores .

Keywords: Brassica rapa L. ; cold-resistant compound; the growth and development; cold resistance
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Fig.1 The effect of cold-resistant compounds on relative electrical conductivity in leaves of winter rapeseed
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Note: different capital letters and lower case letters indicate difference at 0.0land 0.05 level, the same below.
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Fig.2  The effect of cold-resistant compounds on content of MDA in leaves of winter rapeseed
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Fig.3  The effect of cold-resistant compounds on overwintering rates
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Fig.4 The effect of cold-resistant compounds on root collar diameter
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Table 1  Effects of cold-resistant compounds on economic traits of winter rapeseed
o b PR /em SR i/em  BOBEL RWAMEAE ﬁ%KEMm YiEbk TR/ g i%#ﬁ@
Variety  Treatment l)lfant REASl:lh Branches Pods per Fruit Seeds 1000-seed Yield of
’ height position per plant plant length per pod mass per plant

CK 86.88 +3.69h 6.18+2.38b 10.25+3.75b 120.00 + 15.00c¢ 5.14+0.54a 19.83+0.52a 2.79+0.27a  9.42+1.75b

T2 110.94+5.52a  14.78 +4.64a 11.22+2.31b 182.50+16.29b¢  5.27+0.4la  21.00+2.17a  2.72+0.1la 11.45+0.02ab

B it 6 2 T3 91.67+6.39ab  7.67+1.20b 13.33+2.96ab  216.00+17.82bc  4.75:0.27a 19.56+1.85a 2.62+0.17a 11.60+0.73ab
Longyou 6 T4 86.67+8.11b  11.00+£0.88a 13.00+1.20ab  207.00 + 8.96hc 5.0l£1.04a  20.44+3.25a 2.73+0.06a 14.57+0.16a
N 90.00+0.00ab  2.67+1.67hc¢  19.33+1.33a  345.33+12.83a 3.84+0.48a 17.56+4.22a  2.82+0.28a 16.40+1.36a

To 92.00+5.57ab  1.67+8.62b¢  17.67+4.73a  232.67+7.33b 5.11+0.06a 18.00+2.03a 3.03+0.25a 15.16+1.84a

CK 99.33+1.92bc¢  9.13£2.8lab  13.25+2.7lab  157.00+ 10.21c 8.08+2.94a  20.25+2.02a  2.43+0.23a  6.08+0.38b

T2 112.93+3.51a  12.14+4.66a 11.00+3.04ab  171.00+20.79¢ 7.64+1.77a  22.29+0.78a  2.72+0.1la  7.41+1.86b

B3 7 = 3 101.67+2.73abc  8.00+3.06ab  11.30+1.5lab  181.50+ 11.69¢ 4.87+0.19a  20.33+1.45a 2.75+0.18a 8.71+1.84b
Longyou 7 T4 84.00+2.65d 11.33+3.38a 8.67+3.28b  205.33+21.12¢ 4.57+0.15a  22.00x4.04a 2.58+0.14a 11.71+1.69ab
N 109.00+6.66ab  3.33+3.33b 19.33+1.49a  549.00 +12.00a 4.97+0.07a  23.00£1.73a 2.23+0.2la 15.61+0.5la

To 91.00+2.08cd  0.67+0.33b 16.29+2.08a  388.33+22.34h 4.70+£0.75a 18.67+2.19a 2.71+0.04a 16.19+1.48a

CK 100.33+0.88ab 14.00+£4.58a  12.00+£2.45ab  147.67 £21.80c 4.98+0.09a  20.75+1.18ab 2.60+0.06c  7.07+0.46b

T2 109.17+5.69a  13.25+2.10a  14.50+2.44ab 286.60+18.18b  4.70+0.20a  21.88+1.80ab 2.69+0.07bc 11.16+2.55b

Fifr2 = T3 101.67+2.03ab  13.00+5.03a 8.00£1.00b  179.33+£2.91bc 4.63+0.39a  19.67+1.33ab 2.74+0.12bc¢ 12.97 +1.40ab
Tianyou 2 T4 74.67+5.04c¢ 5.00£0.01b  18.67+4.84ab  271.50+19.50b  4.80+0.15a  21.67+2.33ab 2.61+0.05¢ 14.98 +3.35ab
TS5 80.67+5.46bhc  1.40+£0.32b  23.00+£1.02a  488.33+16.22a 4.93+0.38a  18.67+4.37b  3.09+0.05a 20.61+0.53a

T6 97.00+3.79ab  1.00+0.58b  20.33+3.89a  474.33+29.7la 4.87+0.8la 28.00+3.06a 2.98+0.16ab 22.38+2.92a

(K 88.33:1.67h  5.75+1.25h  9.50£0.96b 172.00+14.02d  5.5320.23a 24.50£2.50a 2.78%0.24a  6.971.07c

™ 103.29:3.50a  8.50£1.05  11.14x1.55h  187.67£25.85d  9.233.65a  24.00%2.16a 2.79+0.15a 11.63%1.38he

Fi 4 B T3 85.00+5.00b 4.67+2.03abe  10.33+3.18b  256.50 +4.50c 4.60+0.72a 19.67+2.19a  2.89+0.15a 11.25+1.50bc
Tianyou 4 T4 81.33+1.86b 3.67+1.76abc 13.33+0.88ab  225.00+£22.00cd 4.73+0.27a  22.33+2.9la 2.92+0.06a 12.74+0.69bc
iN 93.00+6.66ab  1.33+£0.33¢ 19.00+2.51a  428.00+26.00a 5.67+0.35a  24.67+1.45a 2.77+0.14a 22.28+2.69a

To 86.00 +2.08b 2.00+£1.00be  15.33+3.63ab  349.50 +8.50b 4.80+0.36a 20.00+2.3l1a 3.05+0.08a 17.38+2.53b

T W] — SR 5 A RN E TR AR 22 57 3 (P < 0.05), T I,

Note: different capital letters in the chart shows significant difference( P <0.05), the same below.

2.9 ERSITHERBERBESHT
T RN T RE S A AL BT A A AR
S ARSI F AT B 3T o0, BRI 4.

ANFHTFER A RIS L 513 0 = AR TS > T6
>T3 > T4 > T2 > CK, TS #i4FE N 91.97%, ;F= i N
3456.27 kg hm™2, £ 5 RECH 0.299, M3 EH A2 N



268 T2 X AR AT

o535 &

27.02 mm, ZE B350 e, o0 1,97, Pt FERUR B R
PIFEEAH], Hk o T6.13. 14,1543 435 1.62., - 0.

06.-0.11,

20 R/ %
Agronomic characteristics
f=]

(98]

(=

EEERIRINY

Ty

Bl 165
Longyou 6

5 MEEATIXMEMEEFRYHITM

W 755
Longyou7

LTI
ET2
EIT3
BT14
EITS
EAT6
K25 Kihas
Tianyou 2 Tianyou 4

fb P Variety

Fig.5 The effect of cold resistant compounds on economic coefficient of winter rapeseed
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Table 2 The effect of cold-resistant compounds on yield of winter rapeseed

Ab PR 7= Yield/(kg-hm™?2) B HE$ Rk -
Treatment B 6 5 g3 7 = Kilh 2= Kilh 4 = Ty Increase over Precedence
Longyou 6 Longyon 7 Tianyou 2 Tianyou 4 Average the control/ %
CK 1536.13+2.72c  1607.10£2.82¢  1736.33£4.06c  2038.72x1.67¢ 1729.57 CK 6
) 2511.88+1.67b  2189.43£1.78bc  2173.17+3.67bc  2536.27 +2.50bc 2352.69 +36.03% 5
3 3237.17+3.02ab  2402.14+3.87ab  2308.65+1.38ab  3170.33 +2.10ab 2779.57 +60.71% 3
T4 2516.76+0.98h  2146.07+3.09bc  2504.80+2.94ab  2867.93 +0.83ab 2531.39 +46.36% 4
15 3628.81+3.12a  3145.95+1.34a  3404.45+0.83a  3645.88+1.56a 3456.27 +99.83% 1
6 3353.24+1.89ah  2651.88+2.12ab  2914.27+2.79a  3585.82+2.84a 3251.30 +87.98% 2

®3 NEEAFXZMEEFHNM/ J
Table 3 The effect of cold-resistant compounds

on growth period of winter rapeseeds

W Wie®  BA7E  Kih29 K4S
Treatment Longyou 6 Longyou 7 Tianyou 2 Tianyou 4
CK 305a 305a 304a 304a
T2 306a 306a 304a 304a
T3 307a 307a 305a 305a
T4 307a 307a 305a 305a
T5 309a 309a 307a 307a
T6 309a 309a 307a 307a
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Table 4  Principal component analysis of overwintering rates, yield, economic coefficient and root collar diameter

s WER/G P (g GHRRIK B2/ s ik
Varieties Over-winter rates Yield Economic coefficient Root collar diameter Score Precedence
CK 77.35 1729.57 0.23 11.14 -2.52 6
T2 83.13 2352.69 0.25 17.43 -0.90 5
T3 86.55 2779.57 0.28 14.24 -0.06 3
T4 85.81 2531.39 0.29 15.69 -0.11 4
T5 91.97 3456.27 0.30 27.02 1.97 1
T6 90.07 3126.30 0.34 20.08 1.62 2
ﬁE 5 'EE B @ﬁﬁ*ﬁ' volvement of abscisic acid in chilling tolerance[ J ] . Plant Physiology,
Table 5 Subordinate function analysis 1994,105:331-339.
(6] XN WREGH , XIMRIE , 55 . K S Fl o) LR 0 55 19 22 20 1
F Al Varieties CK T2 T3 ™™ TS5 T6

[3th 6 %5 Longyou 6
Bzt 7 5 Longyou 7
Kl 25 Tianyou 2
Kl 4 %5 Tianyou 4
V¥4 Average

Hi% Rank

0.30 0.64 0.63 0.98 0.79
0.30 0.46 0.58 0.92 0.8
0.28 0.38 0.53 0.94 0.8
0.27 0.49 0.43 0.9 0.75
0.29 0.49 0.54 0.95 0.8
5 4 3 1 2
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