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Abstract

In order to investigate the effects of times of bolt picking on growth and development and photo-
synthetic characteristics of oil and vegetable dual-purpose rapeseed, this study adopts a single
factor block design, using Cai You Xiang-1 as the experimental material, with three treatments:
nobolt picking, once of bolt picking and twice of bolt picking, measure the growth and develop-
ment indicators, photosynthetic indicators and yield of plants under field experimental conditions.
The results showed that after once of bolt picking, the leaf area of per plant and leaf area index
significantly increased during the bolting and flowering stage of rapeseed. The canopy transmit-
tance decreased, but the light extinction coefficient also significantly decreased. The distribution
of light in the canopy was more uniform, and the photosynthetic capacity of the population was
significantly enhanced. Some important agronomic traits and seed field were not significantly dif-
ferent from those without bolt picking; compared with no bolt picking, the photosynthetic area
and photosynthetic area index of rapeseed increased during the bolting and flowering stages, but
significantly decreased during the pod stage. The canopy transmittance was the highest during the
pod stage, and the extinction coefficient was also the highest. The net photosynthetic rate of leaves
and pods were significantly reduced, and the photosynthetic capacity of population was signifi-
cantly weakened. Some important agronomic traits and seed yield were also significantly reduced.
In summary, once of bolt picking has a significant optimization effect on the canopy structure of
rapeseed populations, making the light distribution in the canopy more uniform. While ensuring
yield, it can also obtain additional benefits from bolting. When Cai You Xiang-1 is used as a oil and
vegetable dual-purpose rapeseed, once of bolt picking is the best choice.
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LA, H AR 2 DhRe I R A CE 1] [2]. W3] [4] [5]. #HI[6]. ZiH[7]BL K
[6] [8] [9] [1015 ANy THI#SHNAF W35 R . o, ST B SEIR ST KN RBEAR I B 5%, HSEEE
BRAT I, B IR FEE (1] [12] [13].

XTSI BHSE T S, Rl A 7 R S E RIS H AR P B N B AN T T . P
BefsE AR SR, DU 6 5 HI4EA 3 C MImIEM SR ER S, MR, RE—IRATE AT
aidrE, AT RIR R R ER[11]. S5k, B EEESE AMIR i, AR AT as, A i
S e R A R R 22 B — e R [14]. A TS NI AR, 55 A B S TR
A REAERIEREE, H “SEH + A7 AP B2 52888 H IR AT 8542 Ji/hm? [15]. Htk
AL, S B SE A BE S SIR ST, (R BF IE RS N — DR ZE WSO, WA 28R AR R AR = AR
PR BRI 2

DOI: 10.12677/hjas.2024.141011 84 flL 2


https://doi.org/10.12677/hjas.2024.141011
http://creativecommons.org/licenses/by/4.0/

S

JeE A RE AR & AR, WO R B AR S S X S0t E Thae B B AER[16] [17], Al
FELPR I FH 18] T 25 RE BB W 2D AE R AR TE J2 Th 1) 204 LR B 32 IR AR (18] [19] % T2 93 Fi ALk
SR> WA S 2 SR SE 2 S5 IS, TR il 5 J5 1 0 AR B A A Re P 7 A R

HE— B HET S P R SRR A R R O o R SRR, ASCAE AT AR AL L DU
W A SR B RSt P A SR “ Seuhin-17 R eI A RE, R A R EE BN SI-1 AR
KA BOGE M R ST T 20, 935 e B SR AR AR 2 %

2. MRS7H%E
2.1 B

“SEMIR-17 RISEE T RAE 5314.35 kglhm?, Lt £ 4 T H A v S AR S S P AR o
Fah R, HEMRMBAL S S K E W E e = et
2.2. M

RIET 2022~2023 H1EMpE 44 K Vb 17 2% X 9 g F s 7 M [l (28.19°N, - 113.08°E) kAT o iR G ML AIf
HOKFE, LI pH A 658, AR 1.67g/kg. 4T 2.23 glkg. 4= 17.9 g/kg. KARMEZ 148 mg/kg. H
W% 95.4 mg/kg. THE R 81 mglkg LA A LR 28.6 glkg.

IS KH R BN X 2%, & 3AMREE, A E(CK). 5 1 k(T 2023 422 H 20 H¥H
BRSO £ R 2B, TO)AREE 2 k(59T 2023 4E 2 H 20 HA1 2023 45 3 H 2 H i B0 5 2 2L B
FrEE, T2), MAGEE=KEL, FAPXERA 20 m* (2mx10m), &t 9 MhKX.

2022 4£ 10 A 1 H R SR 0P, X% 3~4 PR, T 3~4 3110 A 23 ) Ew
FRATHE N 0.3 m x 0.3 m. ZUBEAH i A & 23 71y 180 kg/hm?. 67.5 kg/hm? Fi1 82.5 kg/hm?. g FH [a] & 34
Jitife b e R AT, MAANE R RE NG, RIEESREE A K.

2.3. WELHRSHZ*

1) A B HHCFA R ARG AR R R B, WITE . A SRR S A
B,

2) AN T AR ECE R A3 A 4 HNAIIEHI3 H 20 H) & /NX BEALZEHEL 5 #Rid=E, @i =)= 75 2
I E R R T AR, S ThRe AR A R AN 1 TR

Table 1. Regression equation for leaf area of function leaves in Brassica napus
F 1. HSEINREITRIM E R @352

it Function leaves 5] )77 2 Regression equation R?
K:AM Long petiole leaf Y =16.562L +8.449W —0.079LW —273.014 0.782™
JEARNT Short petiole leaf Y =0.394L W 0.97"
JEHAH Sessile leaf Y =1.966L +3.14W +0.335LW —22.426 0.981"

e oL MK We BORMEE: LWe KR THIR 0.01 KCE MR E .

AR RO S A

N x LA

LAl = x107* 1)
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A, LAI AR 3R $ (leaf area index, m¥m?); LA JyEakkit-[n#(leaf area of per plant, cm?); N Akk3L
(number of plants); L A+ (land area, m?).

3) AR AR AN F B R ARFRBE R R (4 H 20 H), &/NXFBEHLIEEL 5 BRIl=E, BRI
BENLAHE b . FES 10 Mt R, AR rohn v SR AR A Sk A R AR [20]

szndx(m%hzj @)
h, =0.8H @3)
h, =0.2H ()
X, S AR LR (pod area, cm?); H N A 4K JZ (pod length, cm); d #1558 & (pod width, cm).
pal = NXPA 1g¢ (5)

o, PAL A BB HARFE $ (pod area index, m?/m?); PA JyBakk i 5 Bz 1 #7(pod area of per plant, cm?); N
JFkE (number of plants); L -+ #(land area, m?).

4) SPAD fHAEZI(3 H 5 H)MIEHI(3 A 19 H), MBAINX bkl B 5 #RihsE, Z2HIANEE
PRIMISE AT ROE HL 3 AR, ARSI N MRS AT R B 3 JEAwn:, i SPAD-502 B i2f 5%
A 5 B Fr i) SPAD {H. X TIREU AR, (EH3E TR ARG LRRENF, BRER VG, £/
SPAD-502 4 iH- 43 25 AN 5 £ SR B2 1) SPAD fH

5) ENFEHCREAENE A 6 H). 13 H 19 H)AFFRi#ER @4 A 21 H), AN BEHLE
IFALRE AT, A LP-80 juk /2 23 M G M X (cave) [B)FNAT (line) [B] PRI O « T8 (AR R e 5 %
55 (photosynthetically active radiation, PAR).

FECFEFEREOHE A X AR [18] [21] [22]:

T=1,/I (6)

2.303
=T(

K. lg' —1g") (7)

X, T & e (transmittance, %); |y AAEFRIEEEAT PAR (umolem 2es™); | AR T 30 cm 4b () PAR
(umolem2es™); K, Jy7H % & % (light extinction coefficient); F Ay i A4 i (sl M 5 Bz T A 46 %)

6) &S HE FEME H 6 H). 13 H 19 H)YFFFRIER @ H 21 H), S/NXhBENLER 5
RihsE, FESEHA ISR SR ) 1 R A 1 R R AT R 5 AN A R T IE .
MEACER Y LI1-6400xt (LI-COR, USA)fEHE00G & 1F B E (G, Wit fr 5 # 2R 7 i fE H - 6400-02B
LED £ 85 Y 2 AT 1 J5 1) 6400-07 Beknt = (2 R RTHNE, & 1 om JE R E 8 DLR AR 1 1) .
HEPEAERS AT RR A 9:00~11:00 FAIR A1 B &, M 0ksR % B4 1200 pmolem 2ss™, JEEEIEHIN
25°C, CO,¥JE ¥ 400 pmolemol ™, %S9 500 umoles *. 1328 [ 545 Hid b & R (Pn). SAL G
(Gs). HiE] CO, ¥R EE(Ci). Z&MEHZ(Tr)S5 b & S B E fE -

7) BAROGEEBE T I, TG, PRI, 2% /DX BENIEE 3 A0 £, SR LA CO, 4T X
WE B G E . AR A WL % B PAE 2R (B 6% 8 90% LA 1), R4 110 cm x 100 cm x 210
cm, PR — AN XU B TS SR, AR Y CO IR FERRSE T Bl FEAA THIN, 5 I E] Ay
1 min,

R AR S A R [23]:
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6
CAP :—AC xV x10 xﬂx a4 x 6.313x 273
S Am 224 273+T

X, CAP N4 1% % (canopy apparent photosynthetic rate, pmol CO,em 2es™); AC Jylfl B[] iy iy
JE PRI E 1) COL MR FEZEMEL(ML/L): V NIRMEAR BARAR: S Sl B4 B o Lt i A Am 9l sE it 1) 1
min; T N[FEIEHE N E .

8) MR J 7 B & /N X BEHLILHL 5 MR=E, WEiRBUH . MRim . —IRE R AU R
sifmiE. SmZEE. BRAE SRR, BAREK TR ESHEIER 2R S KRR, Wz
EhRrE
2.4. BB

RIG R 1 A Microsoft Excel 2019 #E1T4bFE, K 1IBM SPSS Statistics 26 314777 2 73 T (ANOVA),
FH LSD 1 Duncan J7VE#EAT 2 B LA, A8 B2 /RAEMIUR RS 58 HEAT AHOGHE 20 #r . SR Origin 2021 343k
172K
3. BZRE L
3.1. HEX ML FiHER RN

Wk 1 R, TR TR RsEeil . AR HAGRIIAE T CK 0 ml#ER 1 5d. 8d A13d, T2 4k

PR 2 AR T 16 dy 14 d A1 8d. 44 B IR 2 xR g i B 2E RE K, T AT T2 40 51 b CK %E
KT 234dF17.34d.,

®)

Table 2. Changes in growth period of oilseed rape under different times of bolt picking
F 2. TEWBERE TR hE AT K

oge &I Sowing I I Emergence 123 Boltingstage #1781 Flowering £ 339 Pod W3k Harvesting  4:2E 5 1 Growth
g g gstag g g

Treatment  time (Y/M/D) stage (Y/M/D) (Y/MID) stage (Y/M/D) stage (Y/M/D)  stage (Y/M/D) period (d)
CK 2023/10/1 2022/10/6 2023/2/13 2023/2/27 2023/3/28 2023/4/127 209.33¢c
T1 2022/10/1 2022/10/6 2023/2/13 2023/3/4 2023/4/5 2023/4/30 211.67b
T2 2022/10/1 2022/10/6 2023/2/13 2023/3/15 2023/4/11 2023/5/5 216.67 a

E: YIMID HEIHIH AFRERER /R Z 795 0.05 B3E K.

3.2. WEXHIAEEEHIHIRN

WE LR, TLANEE SRR RO, 762 IR 43 514 5428.78 cm? 1 7522.71 cm?,  ifif CK
() AR P TR R i /0N o 47 282 A5 S AE B AN TE A ) Bk TR AR B 25 0K, HLAEE 1 IS I SRRk i T AR Y
B KTHE 2 KRR A I & . SR, 75 A SRS, I =2 00 A SR R T R DN o 4 2 O B g 3
T PR D kg, o, T2 AER R R R RCE 2205.3 cm?, Lt CK b T 65.8%.

B 2 AT 1, FEEESHANIEIA, 4622 [FRE W Re SR i AR R HOE K. o, T1. T2 /2 AL
BT LAL A2 5128 6.03. 8.36 f15.82. 7.26, #HELT CK 7373 K 1 31.3%. 53.8%7F126.7%. 33.6%. %
i, FEMAIA, PAL DB 2 JCER 3G N 35 B AIG, E5 A R TR A2, T1 A CK ZIH 1)
PAI J&A REMZES . &aE L alA, TLH T2 AR RO A AT SE 2 1. TR AR M SR
X ZAN 2B R g, T CK 2 B A & AR HEE I F T .

B 3 AT, fEEEM, ) SPAD {R B 22 JCER s i 3G ok, stz K, CKL TIAIT2 =
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ANEFR R B B SPAD EIATE 50 UL B . AERART, T1 5 CK M} SPAD {EHAHIE, HmT T2, =4
&) SPAD {H [ S T B 22 5 o M 7E A SRS, A S 57 (1 SPAD AL it 48 22 OB 38 i BA, T2 4B R

1 SPAD fHEZEMET CK 5 T1, KEB41E 8~12 Z |,

MEEIRRTE , HEACFERHM A S E M 2 E R AR, 5 — ORI ANLERL, XA R0 X
SOCE LRI R, EEABEA R, MDA TR L LA R SPAD (HAA &3 K -
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Figure 1. Leaf area and pod area of per oilseed rape under different times of bolt picking

Bl 1. T ERHEXE TR MR R mRMAREER

1
9.0 |
a
751 7
& .
£ )
E .
A .
6.0 |- [ .
= o
q . i .
45} %
b
1 L 1
CK T1 T2

A3 Treatment

e A B B: fEWI; C: AU ARTRERRZERIE 0.05 BE KT

Figure 2. Leaf area index and pod area index of oilseed rape under different times

of bolt picking
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Figure 3. SPAD of leaves and pods of oilseed rape under different times of bolt picking
[ 3. TEEERE TR M FfREA SPAD &

3.3. MWEX WA S RN

HIE 4 WA, EEEINIAEI], WSEREARIAT . JRUEE G F LR TR 2 T 6 ZR B B A R B 1
R NEY, B TL AR TRIAT. RIEEeRAEX WA RS, 2H{A 1.96%. 1.70%A!
1.53%. 1.47%, (HIGAETEJE P A A =AM B i B 510 AR A SR, WS REA AT XIRZED,
FERNGE 12 W 6 F B 22 B g i B2 8 k. Herh, CKMITL G R, T2 4B T i e fe
RIEI e o, (R EENEIE 1.32, ARSI = 0 A I3 SIRERE 32 B KK o

75 1.8
[ T-line A B a2 C
- T-cave Ta
—A—K, T

115

1.2

T (%)

0.9 4

0.6

0.3

0.0

CK T1 T2 CK T1 T2 CK T1 T2

AbFE Treatment
E: A EIH; B: 48 C: AR, ARFRERIRZESRIE 0.05 BF K.

Figure 4. The canopy transmittance and light extinction coefficient under different times
of bolt picking
4. FEHHERE TR FERELRMELRE
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Table 3. The photosynthetic parameters of oilseed rape under different times of bolt picking

5 3. PRFEEXH THMEEEH
i 4 Stage KbFE Treatment  Pn (umol-m2.s)  Cond (mol-m?s™) Ci(umol-mol™)  Tr(mmol-m?%s™®)  CAP (umol-m?s™)
E3iii] CK 16.69 aA 0.71aB 208.27 bB 7.89 aB 34.5 bAB
Bolting stage T1 15.54 bAB 0.58 bB 217.04 aA 8.05aB 41.46 aA
T2 12.12¢cB 0.53 bB 206.65 bB 7.8 aB 37.47 abA
Mean 14.78 0.61 210.65 7.91 37.81
e8] CK 17.2aA 0.86 bA 210.25bB 8.32 bAB 37.61 bA
Flowering stage T1 16.67 aA 0.77 bA 207.93 bB 8.7 bA 42.28 aA
T2 16.64 aA 1.08 aA 221.73 aA 10.18 aA 38.34 abA
Mean 16.83 0.9 2133 9.07 39.41
ES ] CK 14.83 aB 0.52aC 216.66 aA 8.84 aA 31.64 aB
Pod stage T1 14.97 aB 0.54 aB 215.99 aA 9.17 aA 28.77 aB
T2 11.47 bB 0.51aB 208.76 bB 8.7aB 21.4bB
Mean 13.76 0.52 213.8 8.9 27.27

T AF/NG FRERIRE I YA [F) AL 2 8] (Y 22 55 0.05 & 7K1 ANFIR'S 7 BER IR [R] — AR AN [ IS4 18] ) 22 595 0.05

BEKF.

Table 4. Correlation analysis between photosynthetic indicators and canopy structure indicators under the treatments of bolt picking

4. MELB TSRS EREEIREIREXE T

FEYH PeEE ST IR CO, AsHE HAELH

SPAD BHET

HIRE b
Ku

AR AR

b Index BPT  %Pn  Cond WECI  Tr % CAP Pa  f5% Pal
TG EE I BPT 1
HGEEZE Pn -0.431" 1
SALFFE Cond 0.020  0.578" 1
#HffE CO, W% Ci 0.028 0155  0.288™
I Tr 0.181° 0180 04757  0.410” 1
BEAOR &R CAP —0.132 04337 03897 0.041 -0.071 1
SPAD -0.092 0323”0353  -0.077 -0.210" 0.804™ 1
BHRET 0.260" -0.382" -0.251" -0.162  -0.019 -0.613" -0.440" 1
TG R E KL 0.253" -0.404™ -0.248" -0.189" -0.134 -0559" -0.358" 0.556" 1
AT Pa -0.151 0348  0.242" 0.183" 0.162 0527 0226 -0617" -0.799™ 1
Y& HARIES Pl —0.170"  0.391"  0.288" 0.203" 0.218" 0591 0251 -0.656" -0.905" 0.892" 1

VE: *RIN0.05 /K FFEFEE;, **KR00LKFFEREE.

FECERESTTHI( 3), EEEM, EARINSEI S 0l 15 =R A 2 OB 389 I 2 2% P IS, (B
PRI G AREN RIS E s, Horh, TLACEE R MBHAS &R BE, Jy41.46 umol CO,-m 257,
5 CK fFEREMEZ S RIS, = MCHE T I SOL G B IR — A B 5k, 19a &R 2 [H]
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THEZESR. SEMMEAENZE, TLAMETRBEALSERAKIFRS, T2 2K, &ENECK. f
FHARE, CK 5 T1 WAMEELR], MAREKEOCERFTCREZR, T T2 LE MR EEFE R
1%, 1A 11.47 pmol CO,m sty 1 5L (1 it SR A & 3 SR Bt 22 OB 38 I i 441K, Horh CK 5 T
Z TR EZE R, T2 R BACEE R RAC, b CK A T1 43 A% 7 32.4%7F1 25.6%.

RAEZ 4 "1, RIS ERE LG REZ M ERE MR, HHS G IAHEEMES
BERTMRRR, (HRHBEACEGEEZ IR ZEMINE. HAh, 2 RES SRR I IE R A
REEAREVEMECHE. EHELHT, RERENRFLAEERRESSILTE. ZBEE, HhLEHE
#. SPAD fH. AT LSOOG TR ESE 6 Mabr 2 B EA B3 W IEAHNE, [RIR5ECRFE
AMERE M, WELH T RRAOLEHERS SPAD H. &AM KA TS =/ ME R A
HRBOIEMSH, S@EEEREERENY 2 EEM MM, thit, SPAD fH. FEME. LR
HA TR A T AAEEEE 5 NMabr i 2 IR B Ao, b RS 5 amfifatie
5] PRI AH 2 R 3008 0.905, 7F 0.01 /K7 R 83 Fuki 5%

3.4. WMEXHRERZMRE BRI

Table 5. Agronomic characters of oilseed rape under different times of bolt picking
5. TEHHERB TRMIER ZMIR

AbE B —IKE R

br H BRI difmE AR RREMA SRR TRE
= H (cm)

Treatment RCD (cm) #7%t FEB EBH (cm) PH(m) TPC(cm) REEP SP TSW (g)
CK 3.53a 126a 181.63 a 3191a 104.43 a 76.71a 459.4 a 2la 4.07 a
T1 347a 9.6b 180.28 a 10.53b 108.55 a 74.37 a 448.07 a 20.13 a 4.06 a
T2 3.12b 6.4c 157.44b 9.21b 111.33 a 4521b 223.67b 16.9b 401a
i ANRFEERIRZ 798 0.05 B3 KPS
15800 - [Jseed Field
a [ Biological Field
14000
a
12000
g 10000 [
)
& 8000 |
=
D
= 6000 -
4000 - % a
2000 b
0

CK T1
b3 Treatment
W ARFRRRZERIL 0.05 B KT

Figure 5. Seed field and biological field of oilseed rape under different
times of bolt picking

E 5. NEHEERE T EHRF R~ MY~ 8

DOI: 10.

12677/hjas.2024.141011 91 golr


https://doi.org/10.12677/hjas.2024.141011

S

B2 5 W51, WSEMAREUE .. — AR bR BROMERE. SiMZEE . A R R
B BEARLELL ST b B A LR 2R TR R 3 B 2 OB B ek o e, AR — U0 RO RO
MR RO RO AR 3 N B R R 71, T A1 T2 AHEL T CK 23 3li8b 1 23.8%. 2.4%.
4.1%F1 49.2%. 51.3%. 19.5%. [, FHXTT TLME, T2 fEr=EMRHERTTZ2mE RS, /£~
BI7H(E 5), SRR BRI AR ) = B A B R B b . o, CK I &, Al
3707.28 kg/hm?, 13240.29 kg/hm?, T15 CK Z [AIJE .3 2 5. 1 T2 KbFL R kPR SR A4 & 5 CK
AHEG U 23 7300k T 61.2%F1 59.5%

MR 6 nI A, B TREAOLE A 45 M m A TR X =AML, SRS H 10 MERY
FAAEREMN:, HIBP TG, EMEAET, MG REMea R Ska. WA, A5
B S5MIEERE . —IRA RO B B RO R MR ™ B S AR bR A AE 0 35 T TEAE oM
TEFTA AR T, TR E SR A BRI R E A BREA &S EA TR EXHA RN, He
A AR TR AR B = B he) R 25 5 R R = B R AR ) 7 B 3847 AE 2 3 1 IR AR G

Table 6. Correlation analysis between photosynthetic indicators, agronomic traits and yield under the treatment of bolt picking
= 6. WEALETRERR. REMEREHRETEEE XSS

hngex TRUCH IR RIS Lo R Ao e i DCEE S i cna e e
BPT #Pn  JHFE CAP RCD @EEBH PH  JETPC “ o Ep SP TSW  ®GF &EBF
AWK BPT 1
AL E A Pn -0.431" 1
BALGH R CAP —0.132 04337 1
P H -0.800" 0.745"  0.599" 1
HR3FHL RCD -0.539" 058" 0.448" 0.487" 1
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