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Abstract; Taking Caragana microphylla Lam. planted in 2003 as research materials, stumping treatment
was taken in autumn of 2018, with stubble height of 5, 10, 15, 20, and 25 c¢m respectively. In the next
growing season (from May to Sept.), some photosynthetic indexes of leaves and soil water content of C.
microphylla in different stubble height treatments were compared and analyzed. The results show that plant
height of C. microphylla in treatment with stubble height of 15 cm is the highest from Jun. to Sept. among
the 5 stumping treatments. In Jul., the diurnal variation of net photosynthetic rate (Pn) of C. microphylla
in different treatments has a “lunch break” phenomenon. In Sept., Pn value reaches the highest without
the “lunch break” phenomenon. From May to Sept., Pn values of C. microphylla treated with stumping
treatments are significantly higher than that of no stumping treatment. The daily averages of Pn value of

IR BEHT: 2021-01-22

EE&WH: TH ARFHARES (2018AAC03188) 5 T R AMABL A Be Al B B EAIFH (NKYG-19-02)
YEE B : TR (1981—) , 20, WM Bt BB ST 01, % NSRS AL B IR B 93 T B 5T
iﬁ{ﬁ'ﬁ:% E-mail . wenxuefeil973@ 126.com

SIAEK: TR, e BIEREX/N RIS ILM B A 1 el ORI R [ T]. HPIPHR S PRIE 24, 2021, 30(6) : 47-57.



48

W) B8 IR 5 OB IR o R

treatments with stubble height of 5, 10, 20, and 25 c¢m show gradually increasing trends, and that of
treatment with stubble height of 15 cm shows an “increasing—decreasing—increasing” trend. The daily
average of transpiration rate (Tr) of C. microphylla in different treatments shows an “increasing —
decreasing— increasing — decreasing” trend, while the daily average of water use efficiency ( WUE)
basically shows a “decreasing—increasing—decreasing” trend. Compared with no stumping treatment and
treatments with stubble height of 5, 10, 20, and 25 ¢m, the monthly average from May to Sept. of Pn
value of treatment with stubble height of 15 c¢m is the highest, which increases by 1.46, 0.48, 0.25,
0.20, and 0.49 times respectively. The monthly average from May to Sept. of Tr value of treatment with
stubble height of 20 cm is the highest, followed by treatment with stubble height of 15 ¢m. Compared with
no stumping treatment and treatments with stubble height of 5, 10, 20, and 25 e¢m, the monthly average
from May to Sept. of WUE value of treatment with stubble height of 15 em is also the highest, which
increases by 0.66, 0.15, 0.25, 0.45, and 0.56 times respectively. The water consumption of 0-=100 cm
soil layer of treatment with stubble height of 15 em is large, especially in 60-100 cm soil layer, which is
consistent with its high water use efficiency. In general, C. microphylla in treatment with stubble height of
15 ¢m has relatively strong photosynthetic capacity and rapid regeneration capacity in the next year,
therefore, 15 em stubble height is recommended for C. microphylla.

Key words: Caragana microphylla Lam. ; stumping; stubble height; photosynthetic characteristics; soil
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Table 1 Plant height of Caragana microphylla Lam. with different stubble heights from May to Sept. (X+SD)

& A3k /cm  Plant height in each month

P BE/ em
Stubble height 5 A May 6 H Jun. 7 A Jul. 8 7 Aug. 9 J Sept.
CK" 74.20+6.37 76.60+6.94 81.60+5.51 85.00+6.59 85.93+7.69
5 23.73+2.31 34.33+3.70 41.93+4.89 48.00+5.33 55.40+7.93
10 20.20+1.32 34.00+5.37 44.73£11.47 48.60+10.89 51.53+11.53
15 22.13£4.91 34.73+6.69 46.33£10.16 54.73+11.56 58.13+12.01
20 22.20+3.76 33.40+7.09 40.20+7.64 49.00+13.52 51.60+12.63
25 26.60+2.47 30.40+4.19 36.60+5.21 40.136.78 41.40+6.53

D CK: FKFEFE No stumping.
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Fig. 1 Diurnal variation curves of net photosynthetic rate (Pn) of Caragana microphylla Lam. leaves with
different stubble heights from May to Sept.
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Fig. 2 Diurnal variation curves of transpiration rate ( Tr) of Caragana microphylla Lam. leaves with
different stubble heights from May to Sept.
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Fig. 3 Diurnal variation curves of water use efficiency (WUE) of Caragana microphylla Lam. leaves with
different stubble heights from May to Sept.
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Table 2 Monthly dynamic changes of some photosynthetic indexes of Caragana microphylla Lam. leaves with different stubble heights ( X+SD)

HOE A H M/ (pumol + m™?

- s7')?  Daily average of net photosynthetic rate?

)

R/ em
Stubble height ;
5 A May 6 H Jun. 7 H Jul. 8 H Aug. 9 H Sept. YJ{H Average
CcKV 0.89+0.22d 3.26+0.13e 4.54+0.22d 5.64+0.21e 7.00+0.32¢ 4.27
5 3.67+0.61be 5.97+0.64c 7.64+0.43¢ 7.99+0.26d 10.12+0.34d 7.08
10 4.47+0.53b 7.45£1.07b 8.71+0.10b 9.31+0.60c 11.90+1.07b 8.37
15 5.54+0.18a 11.46+0.26a 9.24+0.22ab 11.73+0.44a 14.55+0.18a 10.50
20 4.48+0.43b 7.42+0.19b 9.76+0.25a 10.77+0.21b 11.39+1.00be 8.76
25 3.32+0.64c 4.72+0.26d 7.53+0.63¢ 9.09+0.20¢ 10.66+0.30cd 7.06
AR BE/ em ZERE A H Y/ (mmol - m™ + s7')?  Daily average of transpiration rate?’
Stubble height 5 A May 6 A Jun. 7 A Jul. 8 A Aug. 9 H Sept. {H Average
cKV 0.48+0.02d 4.11+£0.33b 1.70+0.29¢ 4.51+0.41c 2.53+0.18¢ 2.67
5 0.70+0.04c¢ 5.19x1.02a 3.20+0.09b 3.71+0.18d 2.40+0.34¢ 3.04
10 0.76+0.05¢ 4.93+0.71ab 2.96+0.24bc 4.17£0.27cd 2.85+0.15¢ 3.13
15 1.24+0.09a 5.65+0.12a 2.74£0.17¢ 5.04+0.30b 3.96+0.35b 3.73
20 1.00+0.19b 4.91+0.26ab 3.88+0.20a 6.38+0.30a 4.58+0.17a 4.15
25 0.76+0.09¢ 4.01+£0.20b 2.36+0.21d 5.14+0.23b 4.54+0.36a 3.36
FAFEE BE/em TR R H H4ME/ (wmol + mmol ™! )2 Daily average of water use efficiency?
Stubble height 5 H May 6 A Jun. 7 A Jul. 8 H Aug. 9 H Sept. {H Average
cKY 1.94+0.77¢ 0.86+0.10d 2.88+0.20c 1.38+0.17¢ 1.46+0.51b 1.70
5 3.64+1.05ab 1.22+0.15¢ 2.64+0.15¢ 2.26+0.22a 2.79+0.67a 2.51
10 4.80+1.06a 1.59+0.08b 3.22+0.16b 2.42+0.05a -0.79+0.49¢ 2.25
15 3.44+0.67ab 2.15£0.05a 3.83+0.16a 2.37+0.02a 2.30+0.38ab 2.82
20 3.90+0.53ab 1.63+0.03b 2.84+0.25¢ 1.93+0.02b —-0.54+0.86¢ 1.95
25 3.03+0.72bc 1.14+0.08¢ 4.03+0.20a 1.85+0.08b -0.96+0.58¢ 1.81

DCK. £F7# No stumping.

D RGP OR R NG R R 2% 5 i3 (P<0.05) Different lowercases in the same column indicate the significant (P<0.05) difference.
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Fig. 4 Vertical variation of soil water content of Caragana microphylla Lam. with different stubble heights from May to Sept.
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Fig. 5 Monthly dynamic change of soil water content of Caragana microphylla Lam. with different stubble heights
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