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Abstract: [Objective] To compare yield components and characterisitcs of hybrid rice with different
mechanical transplanting methods under low sowing rate, and explore mechanical transplanting methods for
hybrid rice. [Method] Two kinds of mechanical transplanting methods (mechanical transplanting of blanket
seedling and mechanical transplanting of blanket seedling with bast fiber mulch film ) for early and late rice
under low sowing rate were arranged and compared in Zhaoqing and Jiangmen in Guangdong Province.
Artificial transplanting of pot seedling was used as the control. The robust seedlings were cultivated by precision
sowing with low sowing rate. The accurate transplanting was achieved by transplanter. [Result] When the
sowing rate was 65 g buds per plate, there was no significant difference between the actual yields of two kinds of
mechanical transplanting and artificial transplanting of pot seedling, and the differences among three different

transplanting methods in early and late rice experiments were 0.17%—0.66% and 1.01%—3.24%. The effective

Wi HER:2019-09-11  MI4&E & RTE):2020-06-17 10:01:18

P 4% B & HbiIE: https://kns.cnki.net/kems/detail/44.1110.S.20200616.1721.006.html

EEREfr: 254 (1977—), B, &34, #4, E-mail: Izhljl@scau.edu.cn; @444 : & Ju(1959—), ¥, i,
4, E-mail: maxul959@scau.edu.cn

EEWH: B K& LA 4% (2018YFD0700703); B K A KA K4 (51675188); IR KL F LH KRR ZEXEFR T4
(CARS-01-43)


mailto:lzhljl@scau.edu.cn
mailto:maxu1959@scau.edu.cn
http://dx.doi.org/10.7671/j.issn.1001-411X.201909021

B 4 ]

ZEPEAR, S ARTR AT S ASRE AN LA R 7 3 7 B S R 23

panicle number was the key influencing factor of yield. Ensuring moderate effective panicle number was the key

for raising yield. The main difference of panicle traits of different transplanting methods was found in the

number of secondary branch. There was little difference in the number of primary branch. [ Conclusion] Mech-

anical transplanting of blanket seedling can realize high yield by increasing the proportions of middle panicle,

cumulative proportion of large and middle panicles, and coordinating seed setting rate and other factors under

low sowing rate.

Key words: hybrid rice; mechanical transplanting; low sowing rate; yield component; panicle trait
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Table 1 Hybrid rice yields and yield components with different transplanting methods

. AR SRR AR/ , . . wigrewl
L RO - O gy, FRRR AR R

Rl ) (x10* hm™) No. of (x10° hm™) . . . (kg'hm™) .

. Transplanting : . Seed setting 1000 grain ~ (t-hm™) . (kg-hm™)

Material No. of effective spikelet per  No. of total . . . Theoretical .
method . ) . percentage  weight  Sink capacity . Actual yield
panicle panicle spikelet yield

HE BS 242.59Aa 178.03Aa 4.32Aa 7427Aa  29.88Aa 12.90Aa 9583.95Aa 9368.85Aa
Early rice BW 233.60Aa 182.07Aa 425Aa 74.86Aa  29.98Aa 12.75Aa 9545.40Aa 9322.95Aa
PS 256.45Aa 168.02Aa 431Aa 73.20Aa  30.42Aa 13.11Aa 9595.05Aa 9384.45Aa
i BS 21231Aa  156.80Aa 3.33Aa 84.80Aa  30.68Aa  1021Aa  8660.85Aa 8091.45Aa
Late rice BW 214.76Aa 154.74Aa 3.32Aa 83.51Aa  30.72Aa 10.21Aa 8525.40Aa 7916.40Aa
PS 210.83Aa 154.67Aa 3.26Aa 82.89Aa  31.10Aa 10.14Aa 8406.15Aa 7837.35Aa

DR M R 5 #EE R B KB F8A B FH0 5 &7 £0.01420.05KF £ 7 2 % (Duncan’si%); 2) BS: #K & HLis, BW: RIELER &

HLIE, PS: SR A 45

1) Different uppercase and lowercase letters in the same column and material indicate significant differences at 1% and 5% levels respectively

(Duncan’s test); 2) BS: Mechanical transplanting of blanket seedling, BW: Mechanical transplanting of blanket seedling with bast fiber mulch film,

PS: Attificial transplanting of pot seedling
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Table 2 Correlation coefficients between yield and yield components of hybrid rice

o) T A R BEERIE  BHARUER R THE EAR HERUE
Material Factor No. of effective No. of spikelet No. of total Seed setting 1 000 grain ~ Sink  Theoretical
panicle per panicle spikelet ~ percentage  weight  capacity yield
L AR 1.000
Early rice No. of effective panicle
BERERI L ~0.619%* 1.000
No. of spikelet per panicle
RS Tk 0.777%* 0.388* 1.000
No. of total spikelet
RS —0.735%* 0.521%* —0.526%* 1.000
Seed setting percentage
R A 0.005 —0.296 —0.225 0.004 1.000
1 000 grain weight
PR i 0.797** —0.044 0.983**  —(0.539 ** —0.045  1.000
Sink capacity
PR = 0.767%* 0.404* 0.862%* 0.262 —0.045  0.871%* 1.000
Theoretical yield
Wi At A RAER 1.000
Late rice No. of effective panicle
IR -0.301 1.000
No. of spikelet per panicle
B R 0.718%* 0.443* 1.000
No. of total spikelet
RIS -0.261 -0.038 —0.265 1.000
Seed setting percentage
TR -0.158 —0.522%* —0.502%* 0.521%* 1.000
1 000 grain weight
R & 0.746%* 0.374 0.981**  —0.167 -0.326  1.000
Sink capacity
R 0.630%* 0.362 0.867** 0.419*  —0.119  0.924**  1.000
Theoretical yield

1) “*7 Fa “xx7 53] K 7 ££0.05420.01 K -F 2 F 48 £ (Pearsonik)

1) “*” and “**” indicate significant correlations at 0.05 and 0.01 levels respectively (Pearson mehod)
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Table 3 Panicle type characteristics of hybrid rice with different transplanting methods

MR BMEC KEEMC KRN RN

G E%

Transplanting  No. of total No. of large Ratio of large No. of medium Ratio of medium

KA AR L%

Total ratio of large

NG ML EE%

No. of miniature Ratio of miniature

method panicle panicle panicle panicle panicle and medium panicles panicle panicle
BS 496 71 14.31 355 71.57 85.88 70 14.11
BW 485 53 10.93 346 71.34 82.27 86 17.73
PS 430 78 18.14 289 67.21 85.35 63 14.65

1)BS: Bk ¥ LG ; BW: BRIEELIK G LG ; PS: 4R G A L 546

1)BS: Mechanical transplanting of blanket seedling; BW: Mechanical transplanting of blanket seedling with bast fiber mulch film;

PS: Artificial transplanting of pot seedling
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Table 4 Panicle characteristics of hybrid rice with different transplanting methods

BRI — IR

O g em RERER Ly Noer A T —IREALD
Transplanting method Statistical index Panicle Single Pamcle Grain primary No. of secondary No. of primary branch/
length weight density branch branch No. of secondary branch
BRI FEIE Average 22.071 3.831 6.529 10.761 28.524 0.497
Mechanical transplanting f K4 Maximum ~ 27.200 7.400 11.610 18.000 62.000 5.000
ofblanket seedling g N Minimum 14900  0.800 1.943 6.000 2.000 0212
A5 2% 10.105 34.206 27.332 13.234 41917 83.662
Variable coefficient
JRRIECER IR AL FI5{E Average 21.761 3.771 6.498 10.358 25.882 0.517
Mechanical transplanting gk f§ Maximum ~ 27.600 7.900 11.157 16.000 57.000 4.500
of blanket seedling with g |\ Minimum 13400 0.600 1.480 5.000 2.000 0.179
bast fiber mulch film A R A% 10.421 34.803 27.262 14.499 42.771 76.158
Variable coefficient
BN LFH SFH){E Average 22281 3.830 6.502 10.481 27.986 0.524
Artificial transplanting gk ff Maximum ~ 27.600 7.900 12.292 16.000 57.000 8.000
of pot seedling F/ME Minimum  13.000 0600 1.482 5.000 1,000 0218
A5 R H% 10.648 36.629 28.977 14.148 45.102 117.362

Variable coefficient
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Table 5 Correlation coefficients of panicle traits of hybrid rice with different transplanting methods

F R 7 *%ft %i@)ﬁ% %*ﬁ%ﬁ&’z LG & Y ¢5 2
. Panicle  Single panicle ~ Grain No. of No. of
Transplanting method Factor length weight density ~ primary branch  secondary branch

BARHH MR Single panicle weight 0.869%*

Mechanical transplanting FERi % B Grain density 0.795%* 0.987%*

of blanket seedling -yt 5 No. of primary branch 0771%%  0.743%  0.704%*
ZIKHRESL No. of secondary branch 0.885%*  0.905%* 0.867%* 0.784%*
IR -0.638%%  —0.619%*  —0.623**  -0.488** ~0.689**
No. of primary branch/No. of secondary branch

IRRREEEAR T L4 MR & Single panicle weight 0.897%*

Mechanical transplanting 2435 ¥ Grain density 0.787%* 0.942%*

of blanket scedling with - _y; 1 g5 No of primary branch 0.786%*  0.769%* 0.708%*

bast fiber mulch film
ZIRFEL No. of secondary branch 0.846**  0.891%* 0.816%* 0.740%*
IR —0.622%%  —0.598**  —0.593%*  -0.469** ~0.695%*
No. of primary branch/No. of secondary branch

WE A LF4 HFHF & Single panicle weight 0.888**

Artificial transplanting % %% ¥ Grain density 0.831%%  (.988%*

of pot seedling —UKHRESL No. of primary branch 0.719%*  0.774** 0.769%*
ZIRBi#4L No. of secondary branch 0.882%*  (.942%* 0.917%* 0.762%*
— IR —0.571FF —0.521%F  —0.546%F  —0.452%* ~0.541%*

No. of primary branch/ No. of secondary branch

1) “*” Fa “xx” 53] % 7 J£0.05420.01KF £ #48 % (Pearson %)

1) “*” and “**” indicate significant correlations at 0.05 and 0.01 levels respectively (Pearson method)
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D1 g%, AT EE N 0.104 g,
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