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Abstract: Silicon is the second most abundant element in the earth’s crust. Application of silicon as a fertilizer can
have a significant effect on increasing crop yields. This trial was replicated in 2019 and 2020 using a randomized
group trial design with four silica fertilizer levels, 0 (A1), 30 kg/hm*(A2), 60 kg/hm®(A3) and 90 kg/hm”
(A4), and three levels of nano soil moisture material, 0 (B1), 75 kg/hm’ (B2) and 150 kg/hm’ (B3). The
effect of different levels of silica and nano-fertilizers on buckwheat buckling performance, yield and physio-
logical characteristics of stalks were studied. The results showed that O Reasonable application of silica
fertilizer and nano soil moisture material can delay the occurrence of collapse, significantly reducing the
rate and level of buckwheat collapse. @ The application of silica fertilizer and nano soil moisture material
can significantly increase the yield of buckwheat, and the treatment with silica fertilizer and nano soil mois-
ture material increased the yield more significantly. Compared with the control A1B1, yield of A3B2 treat-
ment was increased by 109. 82%. @ Application of silica fertilizer and nano soil moisture material can im-
prove buckwheat stalk fracture resistance, significantly reduce the collapse index and improve stalk
strength. The effect of the combination of silica fertilizer and nano soil moisture material was more signifi-
cant and stable. @ Application of silica fertilizer and nano soil moisture material can reduce the height of
center of gravity, the length of the second internode, plant height, and increase the diameter of the second
internode, stem wall thickness, internode fullness. The application of silica fertilizer and nano soil mois-
ture material was more effective. @ Proper application of silicon fertilizer and nano soil moisture material
alone or in combination of the two was beneficial to buckwheat stems on accumulation of silicon, lignin,
cellulose, hemicellulose, thereby enhancing stalk toughness and reducing the incidence of collapse. The
combination of silicon fertilizer and nano soil moisture material was better than single application. Under
the conditions of this trial, 60 kg/hm” of silica fertilizer with 75 kg/hm® of nano soil moisture material had
the best effect, which could effectively optimize the stalk structure of buckwheat, reduce the incidence of
collapse and improve buckwheat yields.
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KT 2019 4 8 H—2019 4F 11 H F1 2020 4 8 H —2020 4F 11 H EP S K2# A )43 (106°7'51"E,
30°0'16. 4"NDHEAT, XG0 H 3 VDI £, M8, HARSR MRS UL 2R 1. G50 SR H B AL IX 486 B3
FEAR I E 4 KSFE. 0CAD) . 30 kg/hm” (A2) ., 60 kg/hm” (A3)Fil 90 kg/hm” (A4) ; 44K +HisH k% E 3 4
K-, 0(BD) . 75 kg/hm® (B2) LA K& 150 kg/hm® (B3). A% 3E 12 408, 3 KEE. 700+ 2019 428 H 26 H,
2020 4 8 H 25 H AT 4% . HARH 90 Jitk/hm’, /NXTE A 6. 67m” (F7HK 4 m. 75 33 cm, Fifg 5 47, X
A EBE 50 cm) . AT X AE M), OB— R M AAE S RIL . JHE R R R R
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N HHLET/ e A L/ B/ B/ ARk
g R N g g g "
(g kg (mg * kg ) (mg * kg ) (mg * kg ) (mg * kg )
2019 6.53 6. 69 57.50 49. 57 155. 67 98. 39
2020 6.42 6. 77 58. 30 50.61 162. 37 100. 18
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B, BRGONBEAR, BIRET .

2.1.2 7%

T MES 0 94 2K - B b e Tt %ot 5 5 7 A R L B R A N, SR S S s e Y
A, #E A3(60 kg/hm®) iR BN e R MH. FERENL A — g i, 77 f At B 25 40 oK i b RE FH o 184 o 222 30 56 38 m
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Ab R CA3BL) RN B il 5 36 49 K B AR CATB2) Ab BRZp B R T 47. 1%, 18.4%, X AIBL #2557
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2 FAEAMKEREETERAREAMTES L

LT BlRS Bk % P (g + b )
2019 2020 2019 2020 2019 2020 2019 2020

A1B1 AS AS 3 4 20.57+£2.98a  17.17%1.53ab 790. 34431. 08¢ 840. 11+25. 67d
A1B2 AS FS 3 3 19.27+0. 64ab  13.50£1. 80abc 1.396.401+48.72b 1 490. 95£299. 40abc
A1B3 FS FS 3 3 19.97+0. 64ab  17.50%2. 78a 1 039. 96£82. 06def 1104, 13£65. 26¢d
A2B1 AS AS 3 3 19.28+0. 41ab  15.50£2. 00ab 824.16+144. 25{g 906. 56+479. 37d
A2B2 MS MS 2 2 16.72+1.00bc  13.00=1. 00bc 1422.72191. 13b 1497.30x33. 25abce
A2B3 ES FS 3 3 16. 90 1. 44bc  12.83£2. 08bc 1504.194213. 65b 1 612. 59£355. 98ab
A3B1 FS FS 3 3 17.10%£3.00bc  15.00£1. 73abce 1123.30£70. 25cde 1 202. 37£266. 58bed
A3B2 MS MS 1 2 12.30+1.92d 10.83£1. 53¢ 1 736.27x167. 04a 1 683.73£70. 69a
A3B3 MS MS 2 2 15.03+1.88cd  13.17+£3.51abce 1285.39143.82bc 1 362.22+126. 46abc
A4B1 ES AS 3 3 17.32+1.50abc  15.33=E1. 26ab 1017.34+166. 20efg 1 083.244195. 11cd
A4B2 MS MS 2 2 15.724+1.65¢  13.3344. 0labc 1359.27%59.69bc 1 441.40£140. 06abc
A4B3 MS FS 2 3 17.05+1. 26bc  14.33+£1. 26abc 1259.76£90. 13bed 1 339. 954123 64abc
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BIEL R T 52.8% . 29. 7%, TERER AT BIELES T 46. 4%, 23.0% . FE B 4 B4R T 17. 6%, 19.4%.
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AL W AR AL W A
2019 Al1B1 208. 93+16. 54h 300. 89+11. 80e 447.58+31. 02¢ 3.0240. 29a 3.3040. 17bc 4.9640. 26a
A1B2 318. 87+ 11. 95¢cd 429.66+17. 26b 496. 43+49. 21e 2.0140. 17cde 3.20£0. 21bc 3. 8440. 40cd
A1B3 244.53+45.00gh  366.86+23. 11cd 483.62+£51. 66e 2. 8610. 93ab 3.2440. 19bc 4. 0140. 49bc
A2B1 246.93+2.02¢g 317. 58+ 24. 36e 469.72+9.02¢ 2. 4840. 40abc 3.6240. 46ab 4. 8940. 28a
A2B2 346.13+30. 17bc 380. 3918. 25¢d 647. 60+42. 88abc 1. 80+0. 15¢f 3.1340. 12¢ 3.7940. 30cd
A2B3 258.20£21. 36fg 382.37+28. 56¢d 573.37+13. 04d 2.3340. 21bcde 3.37%0. 19bc 3.8740. 22¢d
A3B1 294.93+24. 46def  338. 64+25. 68de 597.49+71. 96cd 2.4240. 35abed 3.90%0. 26a 3.9440. 69bed
A3B2 389.13+7. 04a 480. 48+30. 87a 713.39+31.65a 1.35+0. 19f 3.1240. 09¢ 3.41+0. 10d
A3B3 302. 0030, 82de  393.01%35.86bc  681.66136. 46ab 2.26£0. 26bcde 3. 8640. 46a 4.09=£0. 20be
A4B1 244.20+7. 38gh 339. 66£41. 82de 577.37+22.87d 2.0940. 07cde 3.53%0. 34abc 3.56+0. 22cd
A4B2 358. 20+ 26. 58ab 479. 80+£25. 60a 635. 6019. 98bced 1.73£0. 11ef 3. 1440. 29¢ 4.4240. 13ab
A4B3 277.33£16.08efg  392.84+12. 23bc 600. 43+46. 5cd 1. 8340. 16def 3.2040. 13bc 3.44+0. 20d
2020 Al1B1 156.054+12. 62f 385. 28+41. 85f 460. 39+ 34. 85¢ 4. 08+0. 56a 3.9740. 90a 5.5310. 76a
A1B2 273.42410.10cd  508.54443.32de  747.661+44. 89abc 1. 8440. 05ef 2.1410. 13bede 2.65£0. 29d
A1B3 199. 26 £19. 19e 436.89+33.08ef  634.25+98. 43bed 3.92£0. 63ab 2.7940. 33b 3.9440. 70b
A2B1 185. 65413, 64ef 505. 67+29. 40de 578.91147. 36de 2.5640. 25¢cde 2.7440.19b 3. 8440. 32bc
A2B2 297. 42+14. 9bed 590. 56+ 36. 76bc  682. 59+ 54. 30abed 1.86£0. 12¢f 1. 67£0. 19de 2.94+0.29d
A2B3 260.09+17. 65d 556.29410. 29¢d 623.22+70. 36cd 2.38+0. 80def 2.2440. 56bcd 3. 8640. 20bc
A3B1 207.96+3. 10e 449. 30+53. 46ef  666.31£90. 21abed 2.7440. 83cd 2.2140. 3bed 3.0440. 30cd
A3B2 379. 23+20. 16a 673.30+35. 35a 772.23+55. 28a 1.58=+0. 16f 1.5140. 20e 2.60+0.23d
A3B3 320. 64+34.67b 657. 801+60. 26ab  757. 20176. 56ab 1.93+0. 14ef 1. 6440. 17de 2.91+0. 38d
A4B1 177. 05+ 11. 04ef 469.66+72.19¢  672.63+68. 83abed 3.2340. 54bc 2.50£0. 43bc 2.97+0. 26d
A4B2 365. 78+53. 49a 632.95+4. 92abc 693.55+150. 19abed 1. 7740. 65ef 1. 67£0. 46de 3.2040. 82bed
A4B3 304.14+16.53bed  589.63£70.18bc  691. 04+ 36. 48abed 1.6740. 27f 1. 98£0. 35cde 2.95%£0. 56d

2.3 FAEAGEXEFEFESHENZIN

2.3.1 FARAALENHKG., Tvd. FFRKGIHA

PR O A Y AL DA I B R 2 K i (R 4. AR B, it R R R L R AR R
0 B T TR R T R RN, SRR L EEO R SR T R SRS B 7E A3 A B R AL
Wit A oK = B A4 kit A 3, Bk L EELO R R R R R R RS . 45 A R B2 b FRAKF B3 &b
B, OMOANHE 0K SR AR AL B e . SRR R A . fEAHRZEF N, A3B2 AbFEAR R . O m . BB ]
Koae A, ¥ B E KX R A1BL 403, SxFHRAHEL, BAE I I BEAK T 25. 91%, 22.37%, 2.31%, #EHRKIM
S BEAR T 23.81%, 10.54% . 29.40% , MU 2 HIREAR T 16.93% . 8.43%, 19.59%. ULWIRENE gk
TSR 2 it A A O T DA R AR SR R s B BRI A AT A e IR SR L, RO
[ PSR S i 15 <9 S oo B (e e Ry N o (< R VNS S = LT R 2 Y W B S e R
PETHROR G F Bt AR REAE B8 K 8 b Rt oo i, bR R L O L SR T DR R T R .
2.3.2 RRMARMGH_FRAEE, ZHRE, FALEEHYH

R 5 0T LAE . B T ) ELAR L 2K RE TR R M A T B B ) 32 v R 0, T Y ] 78 S B TG B G R
FAET W, B ) AR L ZERE TR R itk S R R SR TS U, A3 Ab PR EGE . Rl 4N K R R
G E JE U, 7E B2 AL BEIA B K. Y [a) 78 S R TR R A RN SR A A 4 K R R R it P e S R S U
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T B Bl 94 0K - 4Rt P B SIS N, RERAE B2 SR BB MM ik E e 2 LR e SR 2R AT ] SE S
JE LT, BUORE, A3 HIRUR . 3 AN T A3B2 AbHE R i FE 2R RE R | T () 70 S0 B R AR Ik B ok
{E, FL¥ 835 T B AIBL 403 55 5 (A AR 7E A3B2 AbFE N 4 (AR A 25 54 i A Ak, 106 BA ek JIES R 4 oK
BRI P A P A O T AR R SR AR AR A N R AR SR TR R SRS A A i G 2K R
JEEBE L T 3 56 5 V0 25 AT B AL o 2, LIRS e ik FE 55 A K L 30 R B9 48 THRCR I T

x4 TEL/LEXHKT. EOT. EZTERKIFZM

i e BOHE/ em B RKE em
AL T WA B M WA BEAEM M WA

AIBl 88.59%1.7la  122.67+4.24a 133.75£3.58a 41.21£0.96a 59.99+1.60a 69.24+1.47a 2.6040.16del 4.1520.02b  4.39%0. 22a
AIB2 86.7240.26a 122.41£2.85ab 127.5342.89b 35.90+1.02d 59.15+0.90ab 62.16+0.23f  3.4840.10bc 3.78+0.03cd 4. 1540. 38abc
AIB3 79.1141. 12bed 118. 3144, 87abe 131 68L1. 65ab 39. 56 1. 24abc56. 91+ 1. 3abed 64. 58 0. 85def  3.7240. 34ab  3.90+0.16c  4.3240. 19a
A2B1 85.4741.87a 119.35%10. 6abe 131.59+4.20ab 41.11£1.63a 59.31£2.67ab 68. 16+1.30ab  4.0540.41ab 4.1540.09b 4. 2240. 43ab
A2B2 77.7142.86cd  98.80+4.03de 114.79%2.62de 35.43+0.46d 51.88+1.76e 63.1440.19ef  2.5940. ldel 3.2340.20gh 4. 04£0. 24abed
A2B3 84.10%4.05ab 112. 63413. 05abed 128. 69£5. 17ab 39. 0642. 49abe 54. 98+ 2. 47de 65. 73+£0. 99bed 3. 13£0. 3ded 3. 5240. 15¢f 4.02+0. 54abed
A3B1 78.3442.02bed 107.2543.97cde 117.94+3.05¢d 38. 86+0. 20abe 54. 20+ 1. 39de 65. 7941, 20bed 3. 11£0. 43cde 3. 60£0. 04de 3. 71£0. 14bed
A3B2 65.64%0.61f 93.46£3.29¢  111.1142.12e 31.99£1.85e 53.67L2.16de 63. 40 1. 56del  2.540.08f  2.9340.151  3.53%0.29d
A3B3 69.74+4.50ef 103.13415.05de 111.54%1.50e 35.95+0.91d 53.88+3.08de 63.05+1. 18ef 2.95+0. I5cdel 3.4840.09¢l 3.60+0. 12¢d
A4B1 83.2047. 25abe 111. 21412, 70abed 129. 374 1. 89ab  40. 50+ 2. 20ab 58. 73+ 1. 28abc67. 294 1. 32abe 3. 25+0.29bc  4.50£0.41a 4 40£0.53a
AdB2 67.34£2.94f  99.89£7.24de  118.89+4.47cd 38. 03+ 1. 80bed 55. 46 2. 42¢d 65. 06+2. 16cde 3. 0340, 57cdef 3.0040. 15hi 3. 58+0. 27d
A4B3 74.3646.02de 108.4946. 21bed 120.79£5.32¢  37.72%1. 21cd 56. 43 1. 91bed 64. 16+3. 10del 3. 48£0. 15be  3.33£0. 13fg 3.8720. 03abed

£S5 TRALEME—_THER EZREE TEHEIENFZMD

i B A/ mm ZEEEE /mm AL/ (mg e+ em™ 1)
HEAL TR A EAEH TR A WA TEH A
AIBl 3.53£0.44c 4.63%0.75bc 5.47£0.59ab 0.7340.03f  1.17£0.05f 1.70£0.12¢f 61.5747.42de  58.80+£9.28gh  63.85410. 80f

AIB2 4.7940.97ab 4.73+0.18abc 6.1240.53a  1.1040.11bc 1.754+0.19bc  2.00£0.12¢  64.55+3. 97cde 113.46+11. 18bed 101. 9447.51d
A1B3 3.99+0. 79abc 4. 73+0.38abc 5. 63+0.36ab  0.87+0.06del 1.3840.08defl 1.81+0.14de  61.6848.53de  90.18+11. 00ef 109.32+7.96cd
A2Bl 4.4640.18abc  4.42£0.23¢c  5.40£0.48ab  0.8040. 16ef 1.2840.24ef 1.63£0. 14f 46.34%6.61f  54.43+9.65gh  80.62%7. 35
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