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Effects of phosphorus and silicon fertilizer application on grain
filling characteristics and yield of oilseed flax

Xu Shuping'?, Guo Lizhuo*", Gao Yuhong'**, Yan Bin'*’, Han Junfang'?,
Fan Xin'?, Qin Lizhi', Guo Yiming',Zhao Yongwei*, Li Ying®

(1.College of Agronomy, Gansu Agricultural University, Lanzhou 730070, China; 2.Gansu Provincial Key
Laboratory of Arid land Crop Science, Lanzhou 730070, China; 3.Seed Industry Research Institute of Gansu
Provincial University, Lanzhou 730070, China; 4. Dingxi Institute of Agricultural Sciences, Dingxi, Gansu
743000, China)

Abstract: [ Objective | This study aims to elucidate the regulatory effects of phosphorus (P)and silicon(Si)
nutrient coupling on the yield formation of oilseed flax, providing a theoretical basis for green and high—yield
cultivation of flax in arid regions. [ Method ] With the oilseed flax cultivar ‘Longya 11’ as experimental
material, a split—plot design was employed to investigate the effects of phosphorus fertilizer application rates
[no phosphorus (P,) , 75 kg/hm*(P,) , and 150 kg/hm? (P,) Jand silicon fertilizer application rates [no silicon
(Si,) , 75 kg/hm® (Si,) , and 150 kg/hm® (Si,) | on dry matter accumulation (DMA) and grain filling
characteristics of oil flax. [ Result] The results showed that P application significantly increased DMA at all
growth stages, with P, and P, treatments enhancing DMA by 16.18%-22.72% compared to P,.P also improved

) , and biomass at maximum filling rate (W, ) , while

max

the average filling rate (V,,,) , maximum filling rate (V,
extending the durations of the rapid and slow filling stage.Si application significantly enhanced late—stage
DMA, V..., W,.., and filling rates across all three grain filling stages. Compared with the application of
phosphorus fertilizer or silicon fertilizer alone, the combined application of phosphorus—silicon fertilizer
increased V, ., V.. ,and W, by 4.35%-6.35%, 4.29%-6.30%, and 5.47%-7.32%, 6.57%-11.29%, 6.54%
-11.28%, and 8.64%-10.35%, respectively. Phosphorus fertilizer application enhanced the effective pod
number per plant and grain yield, and this effect increased with higher application rates. In contrast, the
promoting effect of silicon fertilizer on grain yield followed a pattern of diminishing returns as the application
rate increased. The combined application of phosphorus and silicon fertilizers had a significant effect on grain
yield; the P,Si; treatment yielded the highest grain yield, which was significantly higher than that of all other
treatments except P,Si,. Compared with P Si;, the grain yields of P;Si,, P,Si,, and P,Si, increased by 12.14%,
20.34% ,and 14.97% ,respectively.Correlation analysis indicated that the grain—filling rates during the V, ., V...,
and rapid—growth phases were highly significantly positively correlated with grain yield. Under the P,Si,
treatment, the values for V., V. ,T ,and W, __,as well as the duration of the rapid and slow growth phases,
ranked first or second among the nine treatments.The optimization of the grain—filling characteristics resulted in
no significant difference in grain yield compared to the P,Si, and P,Si, treatments; yield was only 6.82% lower
than that of the P,Si, treatment, maintaining stable yields even with reduced phosphorus fertilizer application.
[ Conclusion |In summary, the combined application of phosphorus and silicon has a synergistic effect on yield
formation in oilseed flax. When the P,05:Si0, application ratio is maintained between 75:75 and 150: 75, there
is a significant advantage in seed filling, increasing the yield substantially.

Keywords : phosphorus fertilizer;silicon fertilizer; oilseed flax ; dry matter accumulation ; grain filling; yield
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Tab.1 Evaluating the role of phosphorus and silicon supply in determining grain yield and its components

b PRRA RO SRR TR g Bkt FPRL R (kg-hm?)
Treatment Pod number per plant ~ Seeds per pod 1 000-grain weight  Per plant yield Grain yield
P, Si, 22.93+3.01° 5.83+0.51" 6.12+0.16" 0.63+0.02° 1450+30°
S, 25.43+2.51" 6.62+0.51°" 6.38+0.14™" 0.67+0.08" 1475+55%
Si, 24.67+1.56° 6.28+0.73" 6.26+0.14" 0.87+0.18"" 1556+45
P, Si, 26.13+2.06™ 6.92+0.35" 6.69+0.35" 0.95+0.20"" 1543+58"
Si, 29.77+2.35" 7.59+0.59* 7.01+0.18" 1.13+0.16" 1626+64"
Si, 27.53+2.16™ 6.93+0.40" 6.72+0.40™ 0.92+0.13"* 156144
P, Si, 26.47+3.54"™ 6.45+0.83"" 6.33£0.41°" 0.96+0.14" 1607+47"
Si, 31.27+3.31* 7.75+0.80" 6.81+0.29" 1.31+0.29° 1745+27°
Si, 27.87+2.01" 7.32+0.53" 6.62+0.05" 1.18+0.03" 1667+27"
[ & M HAF Factors and interactions
P ok ok ok ok ok
S * * * ns ok
PxSi ns ns ns ns *

FREE IR 5% R 1% K- 1285 035 ns FORERABE .

*and ** denote significance at the 5% and 1% levels, respectively ; ns denotes non-significance.
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*and ** denote significance at the 5% and 1% levels, respectively; ns denotes non—significance ; P: phosphorus fertilizer; Si:

=

silicon fertilizer; PXSi:interaction between phosphorus and silicon fertilizers ; Different lowercase letters indicate significant differ-
ences(P<0.05)among fertilization treatments at the same growth stage of oilseed flax.
ES I N i 53 i 81 =D B E N 7/ DGR S TNV

Fig.1  Dry matter accumulation at different growth stages under varying phosphorus—silicon fertilization treatments
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P, P R ER T 21.51% .5.77% , I 53 5] 5 3 4 8 22.72% .5.62% . Z5 R 3R, P it ] 2 A1) TR 1
PR R P2 X i AL AR O B AL (A5 P A LS R A PR

it A S T SR ) ) T BB 2 (P<0.01 ) , 2 /NS0 pl s SR YRy Si, L Si, (S, o
S Si, B Siy Si, 23 A R 13.97% . 4.94% B 73 B8 55 13.54% .5.0% . A5 FR W ik B B T4
KIGHI T A R, H LA Si, RO etk

Jita e R ity it FH A AT R 1 — P = T AR R i, 4y 22 2 )5 T AR 2 i s 2K P S
P.Si, . P.Si,, VA& P,Si, \P,Si, . P,Si,, H P,Si, . P,Si, A B4 B 1 T4 R 2 834 5 F PSi, B ik B AR A AE A5
ARKTEMER L BEES . TR SR, P,Si A BT Y A B R L PSR AR EE A5
3P Si, b E 1IN 34.24% . 28.68% F134.84% 27.51% . 453 W, Wik B it vl SC BT AE 542 4= (B IE] ,
FERL R 7 a1 M A A 7 S e it T ) S
2.3 FPAIE SR 4T RERE AR A 2 Y Ve R
23.1 Hilefertfesef) T RERGHE TR

BHEVEE S SRR A 1, 5 AL FHR 2 R SR 23R g 5 S e i e 1) BRI AL A 3 | L 3K B e RO SR R B 11 SR
FEAR—F(EI2) o AR AP X A8 Y 5 M A7 7E 22 5 (8 2) o Wi IS P 2 X 0 T 4 1) 5 i Pl R 3]
IINHCER R PP, Py it e X T 2 R W R T AE AR S5 7B BE(S1~87) 38 35 /K, FLBR S4 .S7 B Be ok, HoAih
st B it i 5 75 A 22 5 3 (P<0.01) oS4 F1 ST i B P, | P, HE MK R A& P43 9 F- 24148 55 5.45% . 2.87% FlI
27.74% .8.62% ; T HAIT B, P, PR PR A T 1.929%~22.56% Z I] . 45 520 AL J5 W34 2000 2,
THE IR R STV 2 R A 1 8 T S 7 R R AT 5 A VSRR P B T R (27.73% ) 2 P, (8.62% ) 1Y
3248, e Wl N R R o A B T AR (L it Al o 3G o, S ARG MR R A, P P A R R AR S
MR

- u= P,Siy v+ P Si, e PSig
--#PSi, —+—P i, —e--PSi,
—a—-PSi, --4--P Si, - » PSi,

FRROE SR A (g d )
Grain filling rate

R R Ed
Grain filling days

B2 R[S BT Sk P SRR 3 R 1 3 4578
Fig.2 Patterns of grain—filling rate dynamics in oilseed flax under varying treatment conditions
Jite FFV R AL S 1~S3 Ik BB 5 5 2R i K AB 44t BRTE S, AR FE T, LA e B 0 Hh BRAE Si AR R . bR,
T A X 4 R 338 23 9% i T I it P IV JBR A R B T ARk ] 2 1 o 52 368 208 1 o it P Ak S i 2 i 3R 1 2 S A
S3~S6 i B N 41 iA ik 2 /KT (P<0.01) , ST BCGR 1 27K o FEVE IR W91 ST RN e ] S5 1 B, Si, i, 88
Si, HE I AR I ML IR T 8.44% . 7.47% (S1) F16.62% .5.86% (S5) , Si, 8¢ Si, - 2132 5 0.90% F10.72% .
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23 3B it PR AL n] IS I R (AR AT Si,, Sty AP AR B A
Bt A RS TAC it %) 98 S S 3R A S3 R S5 I B 25 7 1 3 (P<0.01) o Y I BEfE S T3 P S B P Si, P S,
FHAN 27.69% . 4.27% (S3) F1 13.80% . 14.27% (S5) 3 S5 i B, P,Si, 5 P,Si, . P,Si, # [t &k & $£ T+ 3.71% F
13.85% P,Si, Ak BIFE I H A B QA iy, ELARAS T Al A LS ST R 5/ o Pl e 26 IO, i i R JIES P L
] A i IV R S AR A 5 R, e R RE IR 4 52, T B bR 4
F2 BHEFREIEEA T ERRERERNTESN
Tab.2 Analysis of variance of grain—filling rates at different stages under combined phosphorus

and silicon fertilization

Kb T S1 S2 S3 S4 S5 S6 S7
P Kk Kk kk * sk ksk ES
Sl ES ns kk kk sk ks ns

PXSi ns ns w3k ns *k ns ns

S1:4EJ50~7d,S2:7~14 d,83:14~21 d,54:21~28 d,55:28~35 d,56:35~42 d,S7:42~49 d; *Fl**3 5l LR 5% Fl 1% 7K
V2R B ns TR EFALE PRI Si: fEIE ; PxSi: FORBEAAEIE BAE

S1:0-7 days after anthesis, S2:7-14 days, S3: 14 - 21 days, S4:21-28 days, S5:28-35 days, S6:35-42 days, S7:42-49
days; *and ** denote significance at the 5% and 1% levels, respectively ; ns denotes non—significance ; P: phosphorus fertilizer; Si:

silicon fertilizer; P X Si:interaction between phosphorus and silicon fertilizers.
232 BRENEHE N AAT AL R AR Ha
ARWF5E 15 H Logistic J7 R XA [Al B L HE FH T FFRLE IR JEREJEAT 05 007, BARS B AR 3. 452
R R[] Ab BEAE SR o R 22 S W, SULE 5 DR AR B RP B 23 A1 18 0.997~0.999, & B AYAH G LR .
BEAR, F RG2S R 45 A0 B R] A 3 8 257K (P<0.01) , TE B 5 B XHE S o AR 405 S5 R HAE REAS 1 e 47
REEAFEIR IR HA X AR A T RE /)
F3  BEEEADHE R X it AL AR AT AL SR S B RS

Tab.3 Effects of phosphorus and silicon fertilization on grain filling parameters of oilseed flax

el g FPRIHEN S8
i3t FPREIR A& T e FiA e
R Grain filling parameters
Treatment  Grain filling fitting equation F value

V. J(g-d") vV, [(g-d") T,/ W, /g
P,Si, y=3.671/(1+47.940¢*'*"") 0.998 3601.317" 0.092 5 0.154 1 23.0490 1.8357
P,Si, y=3.838/(1+46.281e ') 0.997 2304.666" 0.094 8 0.1580 23.2902 1.9189
P,Si, y=3.898/(1+50.747¢*'*") 0.998 3180.129" 0.099 0 0.1650 23.190 5 1.949 1
P Si, y=4.015/(1+46.593¢™*'*"") 0.999 5593.312" 0.101 1 0.168 6 22.876 7 2.007 7
P.Si, y=4.344/(1+45.677¢"'*") 0.999 6038.842" 0.107 1 0.178 5 23.248 6 2.1719
P Si, y=4.277/(1+42.987¢ ') 0.998 4511.760" 0.104 7 0.174 5 23.046 2 2.1385
P.Si, y=3.946/(1+45.795¢ ') 0.998 4572.351" 0.099 2 0.165 4 22.8159 1.973 1
P,Si, y=4.118/(1+46.621e™*'*") 0.998 5162.071" 0.104 6 0.174 3 22.6910 2.0589
P.Si, y=4.201/(1+45.469¢ ') 0.999 7434.368" 0.105 6 0.176 0 22.784 2 2.100 7

V., FIREIRGE ARV, KPR ORIEI A T, A BB KRG AR AN 18] 5 W, - FEHE R R AR R I AR o RO 1%
KA b2 F

max

maximum grain filling rate ; ** denote significance at the 1% levels.

Jiti FH B8 NPT XS 343 3R R (V) B RKME S 38 (V) TR 3R R s K AR i (W, ) 77 AR 5
Hr PP, V, $&5 1.15%; P, PP, V., 3 5142 55 9.32% F118.07% , W, 43 i ~F- 34 £ 755 10.77%
7.52%; it B IE T 38 3 280 KRB IMRICH P, P, P, 45 LM, Hus el gt v, v, M
W, AL T 2555 Bt 135 A FH) S 398 0 22 T Rt 340 TR B T SRR I sF () (7, ) Bl S D 22 42 i
FaH P4 PLAEIR 0.41 (9.8 ), 2 WA it FF Bl A AT Jon sk 3vky FH IV R % oo WA R AR, Ry I 6 7 3K B
et 7/ ipie S e
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fitE FHRERE , v, W, Bl IR 5 TR, Si, b Si, Si IV, R 5.62% .0.92% , W, 1
6.39% .0.63% , F W RREAL AT HE TV, W, ., NI ERSCHEVE S [ BOC A TP AL R e Ok 8 = R
Pt 73R, MR EARAN IRV, Y, BAR W, 3 R TN AL (PSi, ) BT AL (P,Si, \P,Si,) FlE
T fE AR (P,Si, PSi,) , PSiy & S B R R A A , 10 P S, SRR A i, B T P,Si,o 45550, Wik B AEXHkF
K A R UEAE T TR AE P,Si, T PR RSO0 e
2.3.3  BREENEE A AR R A S B 60w

W 4 IR AN [t AT Ak A% B B i SR AR i 8] HOCRAFAE 25 5 R HRLe A, P, P, 20 il 55 P R T
[ X 45 50 1.47% F1 2.49% , Ut W BRI AL P H 16, i R S o (R 40 6, 2 ARl KT o B 4 i 2 38 DG e
WAL U DL IR R R B ST . E ARG BRI R R B th K BEAR YN P, P, P, P R P, PR
RS B IE K 1.29% 1.82% 5341 BESR TG IRV (L R B M 5P | SR 38 e KB [ A AR b
B T2 B BB X . ) 3 R 3 S T Bt i X B 032 A5 U Y BG5S R B T e T AR kR
Pl R RRE A, RIS AE R R A2 ORI S , 17 = R /KT 1] BB B S AR T .

Tl L X 8 2 5 82 sk 1) A 0 s 00y /N T I o it ek S 3 1 B B I A A i [ 2 T i 38 4k R A
0.25%~1.04% ., ¥4k ML Y02 3E 1T 3 By B 3R dUR py B A, Horpr | Si, 230 458 Si, L Si, #2157 6.25% . 1.05%
(3411 ,5.63% .0.94% (HRIEIA ), 5.58% .0.96% (L2 341 ) 3 (H AR LI 1] | 37 BRI SR 40 35 it ik A P 4
1 BRI R Si, \Si, \Sigo A 0 TE A3 55 Bl I [ 52 M ity FH S RRVEE I B 5 255 50K, P, S PR G2 14 1 2
R i, DR R KRS TR BRI A K AR T PSS, T BRI I AE K T 0.77 d(18.5 h) . (AL, P,Si,
SE MR SR S R AL A | REASTE LRI W BB B A TR, Oy e 2R E A 3 2 (i 2 14

F4 REIHEIE ST i A AR S 7 5 M R B ASAE

Tab.4 Effects of different fertilization conditions on characteristics of oilseed flax at various grain filling stages

WY BRI BN
Ab2H Duration of the gradual Duration of the rapid Duration of the slow
Treatment filling stage filling stage filling stage bid
T1/d V/(g-d")  GI% T2/d V,/(g-d")  GI% T3/d V/(g-d™) G/%
P,Si, 15.205 0.0510 21.45 15.687 0.135 1 58.59 19.500 0.0379 2043  35.733
P,Si, 15.291 0.0530 21.48 15.998 0.1385 58.69 19.886 0.038 8 2046  36.441

P,Si, 15413 00534 2137 15555  0.1447 5840 19336  0.0406  20.36 35434
P Si, 15034 00564  21.32 15686  0.1478 5826 19499 00415 2031 35731
P Si, 15237 00602 2133 16024  0.1565 5827 19918  0.0439 2031 36.501
P Si, 14976 00604 2141 16141  0.1530 5850  20.064  0.0429 2039 36.767
P,Si, 14958 00557 2140 15715  0.1450 5846 19535  0.0407 2038 35.797
PSi, 14913 00583  21.34 15556  0.1528 5829 19337 00429 2032 35436
P.Si, 14.923 00595 2130 15723 0.1543 5818 19544 00433  20.28 35.814
T WIS R T2 PSR SR B T3 S WIS R BG V- WIS R 3 5 v, « DRI R 5 v G

VST S D HEMEE BRI 5 G - HESE N B S R T 14 DR

T1: duration of gradual increase stage; T2 : duration of rapid increase stage; T3: duration of slow increase stage V,,: grain fill-

ing rate during gradual increase stage; V,,: grain filling rate during rapid increase stage; V,,: grain filling rate during slow increase

stage ; D: active grain filling period ; G contribution of grain filling to final grain weight.
24 MRERSH . TRRERFE0HEXE

BAPRLVE I S8 TR T 5 72 B A SR M 4t LI 3, SERME R SR (V) | B R I R
(V) I A R A it (W, ) DG 5 G B RE G R (V, V) 395 TR 2 A I 38 AE A G
(P<0.01) 3V, V..V, (s %) v, K v, 5775 B 3 IEAHSE (P<0.05) . PSi AbFEV, V., W, K
3B B SR S AR AR i e KO TR 7 N R 2 W e A Tt A D R IR S AR
TR LRV, VW Ve 5 VR BERERL TR SR B R SR, SR A E R R 5 A4 )
AR NN BRI S A ORT R R Yl S0 S5 JA e L L S i
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Ve | Vae . . ok . . sor) (O F ]
me o v . Aok . . sk * ~ 0.8
T T *k - 0.6
W 057 01 010w XIEXKIS
T1 0.87 Tl ok
™ ™ . . - 0.2
T3 10 T3 . -0
Va Vi *% *k * * [
V, |10 10 0.97 Y, D &
Ve |10 10 0.97 1.0 ’B N ¢ T
D 1.0 1.0 D = -0.6
GW [o089 0x9 0.90 0.89  0.89 GW 0.8
GY GY B
V. v.r W T T2 173 V, V, V, D GW GY
V.o PR Y, KPR RS AR T, SR B K AR A I 18] 5 W, < FE SR A I A ) 5 T 3749 30

FREERH T2 M RS KB 73 B R S KB vV W b S I o 3R v DB A R v R R D
VORI 5 G MES X R 5 R EE A BT s OW . TR HE  GY PR 7= i B O34 5C 2R 8k, (B R A M (iR 0R , 3%
A s S22, ARG . *, P<0.05 **,P<0.01,

xxxxx

maximum grain filling rate; T1: duration of gradual increase stage; T2: duration of rapid increase stage; T'3: duration of slow in-
crease stage V,: grain filling rate during gradual increase stage; V,: grain filling rate during rapid increase stage ; V,: grain filling
rate during slow increase stage; D : active grain filling period ; G: contribution of grain filling to final grain weight; GW : 1000—grain
weight GY : grain yield; The numerical values represent correlation coefficients. The size and color intensity of the circles corre-
spond to the strength of the correlation, with larger and darker circles indicating higher correlations.*, P<0.05 **,P<0.01.
3 iSRRI R S8 TR ek B dk AR DG 23 A

Fig.3 Grain—filling parameters, 1000-grain weight, and yield in oilseed flax were examined for their interrelationships.
3 i 8
3.1 BiEREECHERHEY BRI RN

T B R AR T Y DG BL A, TRz 2 AT g R e ) T 1 B R T R R
BT 91 S R 1) 0 o AR 22 SRR B 2 DG 2 il FH ST JRR O B8 A 5 75 oK AH G BIFFE 6 I, 3 R
b E PR BT G G 0 A 1% IR R T it 9 R 2 I R 2R AT R K T R R A, HLZ A
PR I G 98 e 435 0 v B S 2 HRR TR R AR B R 2 S R A A A e,
BNt AL - 32 42 155 10.09% . 23.019% KL 513 [ Wi FIE FH 2 5% 38 0 g 396 o, -5 A it e NS A EE B
15.11%~24.10% , P48 5 T 16.97% . ABFFE X AR08 1K, 75 150 kg/hm’ (BEACHI R
T AR B A AT AN it A I AR T 22.729% R 12.01% , 3553 UE B Tk FH SRR R 8 114 462 1R
Ko T RTE 75~150 ke/hm? i B, BEAL X4 B AR 2R A4 52 THACHR H SHS s/ N BG  IAR B 1 IE LY
TR o A3 o i R S A R SR 5 P ds i v bR i, ) e R WA M XA 28 2R AR 1
Sobr BRI U R 2521

FENEXT ARABHEY) ™ ST O AR RN iZ UESE , 38 i A AR AT i o HABRE & 149 64 1 s AR
S ROFPRL BT Sl R IE AT AR HEAE AR B R e BT R R AR s AR A T
P15 AR B B HAE B AR T 0 23 T ™ s K Stk S R A o 4 AR R RN B e b Rk i
FAE R, G AR A 0T BEAR LE AR v e A AT P Ak B A 7 0 EE 3 3R B 16% . 33% F1129% , HA 7 2%
IV S BT P 2 R A e A A I S B4 4 7 0 R S T K 26.30%~31.789% {1 FH SRR i AT Y
B BT A WTE R, B AL TE SE MR 5 8% 2500 T X T B AR R AR B 3 $E T RCR ™ A oY
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FW], B REAL O R R0 25 ) (e A, TR T Pt Ak A ) 3R 2 B AR AR T SRR R
FARE ARWFFERM it A AT 25 5 b SRR A 5 31 B8 T PR R SRR B T 4 T
R4 Bt i ik e Py S TG R o 25 BRI ROR TN ST S, R A L ) G 1 ) S R 1
NELODEE R SN

ek A C X 1 40y 0 SO RR R R R AR ™ i ) 8] 47 2 B L 8 A P 5 3 — 2800 2 7R R
SLPUFIR TR SEE Y A DAL . ARHESERIE 1A R RIS RERCHE W S TR AE B R T
JRRR R, PR B B3R TS T R AR B A o Bl A T A A R R e e, R
P,Si AbH = i R 5, B PSi, X BRI 7 20.34% o X i — P UESE i A R AR AL O A AE R AR R AR
A K PR DR R RS R T, S R B A )2 R BE 8 1 B
3.2 BERERRECHEXT (E M FF AL HE SR AR IR R2 00

HESE I KPR W5 W) B R A SCHE B B, HOE SR E R A B S AR I 7 OB AT 20 &
B A B AC P RE AT RO HEH R XS 37 23 B ORI IR, bR 37 40y St ) Ko v e 25 o, AR T4 kAL
peaE s ARWTTEL TR AL 2 SR T T HE IR GE R (B R Bt A 0 S I 3 e 5 3
SRS RN IR LB A e — 2. CAUFFEERM, 1 i B AL B 35 4 i W RR R IR R |
T BRI B RS TR ™ BRAT IR w] S Th/ N2 g S IR 3, g B2 SRR A
PE— 2L W], BERAAL R AR, Tk FH R e T R R Y- B I R R L IO 4y A W e 4 B
. H/NEBSEARA R R  BRACAALE f 1 g SUIRE SR A, X 55 A 24N BER BRI S 5
A1 B T P 084 0 e 0 45 60 P 1) 47 L, T DRSS | R0 5 S I () 9 75 kg/mm® A AL P BT IR T i
SRR W P AL RO PR R AR S, PR | I e A I A RO

et ] By 3 A 0 e Ay MR A, 0 A 0 A R BB SR RO TR SIS o e Ak 10 e 3 /N A R
SHERLE LAY K EZS , A TS50 5 5 =5 M ) O, ¥ B i e SR R, s ) s S e Y. AR
T R, 5 e RS T s SV PR e A TR I 4 g R I o AR i RIS A= Wy i, 2 it ek M (A 4y Jo BR 3R A
OB i B o 2 1 i T A R R v, O — 2 5 Y S R o U S0 T i A o 0 A BT e

4 & ®

Jit P W94 A ) S 354X R i SRR T R R, HLAE 75 kg/hm® BB K F T S K0S R
A R HH O A W A AR T o it AR AR X 3 A S SR SR S | R I o AR e HLS O ) A )
HARERE AT, 7 i 0 3 i SRk 7= a8 3 3 R BRI e e o e 2R e (36 L, P 35
(7] i e A B SRl A ) 2R Wy B RORP R i A B4R g o 2 REHE R 34 0 75kg /h® I 9 S A B
WAL, TR o S T AR B 25 il P SRR J R 7 B SO, L 150 kg P,O/hm’ 55 75 kg
Si0,/hm® ) it AEIE F , AT 7 5 B A 00 08 0 50 285 1) [ I 24 R Ao 7™ i s, 36k B 9 P ST R v 34 7 1)
Jit JIES SR s
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