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ABSTRACT. In this study, soil samples from three different hills of three topographic positions
were evaluated on the basis of buffer capacity and organic matter. Maximum soil samples were
found to have good buffer capacity where soil samples of topographical positions hill base and hill
top showed maximum and minimum values respectively, leaving hill slope samples in medium
value of buffer capacity. Our study suggested this variation of buffer capacity may be due to the
differences of organic matter amongst the topographical positions and profiles.

1. INTRODUCTION

Buffer capacity of soil, an important parameter which controls the active acidity and reserse
acidity of soil, is defined as a soil's ability to maintain a constant pH level [1] during action on it by
an acidifier or alkalescent agent. The buffer capacity is often quoted as a single value for a
particular soil, implying a linear relationship between pH and the amount of acid or alkali added [2].
A soil, considered a mixture of buffered systems, contains components, which have the ability to
neutralize acids by bonding H' ions as well as bases by the release of hydrogen ions [3]. The
effectiveness of soil buffering systems depends on numerous physical, chemical, and biological
properties of soils [4]- [S]. Soil buffer capacity, measured using titration techniques that produce a
pH buffer curve [6]- [13]. The buffering capacity directly related to the cation exchange capacity
which shows how well a soil can hold onto and store cations, so a soil with a high cation exchange
capacity would be able to hold more nutrients. A soil with low cation exchange capacity would not
only be missing some important nutrients but would also not be able to hold onto nutrients as well
as a soil with a higher cation exchange capacity.

The availability of different functional groups (e.g. carboxylic, phenolic, acidic, alcoholic,
amine, amide) allows soil organic matter to buffer over a wide range of soil pH values [14],

demonstrate the dependence of pH buffer capacity from soil type and organic matter and type of
added.

2. MATERIALS AND METHOD

A. Field Sampling
Soil samples were collected from Rungicherra Tea-Estate which is located in Moulovibazar, a
district of Sylhet Division in North-Eastern Bangladesh where each hill was divided into three parts,
namely, hill top, hill slope and hill base. Equal amount of soils of four different points having an
approximate area of 2500 sq. meter of any of the parts stated above were mixed thoroughly to make
a representative soil sample of that layer.

B. Laboratory Method
Soil samples were dried in the air under room temperature after removing roots and stones,
crushed and passed through 325 mesh sieves. 10 gm of the soil sample was placed in each of the
two 50 ml beaker and 25 ml distilled water was added with constant stirring. Into one of the soil
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suspension 0.01 N NaOH was added with 0.5 ml increments. To the other soil sample 0.01 N HCI
was added with 0.5 ml increments. Initial and final pH was measured for both samples.

C. Soil Organic Matter

2.0 gm oven dried soil was taken in a clean, dry 500-ml 250 ml conical flask. 10 ml 1IN
K,Cr,07 solution and 10 ml conc. H,S04 were added to it. If the suspension became greenish further
5 ml IN K,Cr,07 was poured. The contents were occasionally shaken and cooled for half an hour.
Then 150 ml distilled water was added. After cooling 5-ml conc. H;PO4 and about 0.5 gm NaF were
added. Diphenylamine indicator was added dropwise until the color of the solution became deep
violate. This was then titrated against IN ferrous sulfate solution. At the end point the color changes
to bottle green. A blank without soil was also done [15]- [17].

(B—T)+F (0.3)

% Organic Carbon = "

Where,

B = Blank titration reading (ml)

T =Soil titration reading (ml)

F = Strength of ferrous sulfate and

W =Weight of soil (g)

%0Organic matter =% Organic carbon x1.7

3. RESULTS & DISCUSSION

From the tables 2-4 the values of buffer capacity varied with tillah to tillah as well as with the
topographic positions and soil depths in the same tillah. In fig- 1(a), by the addition of NaOH, hill
top is found to have lowest increase in pH and in fig- 1(b), by the addition of NaOH, hill top is
found to have lowest decrease in pH, indicating best performing buffer capacity for the sample,
whereas highest change in pH was observed in sample collected from hill base, leaving the soil of
hill base lowest performing buffer.

Same variation is observed in all the depths under consideration (0-9 inch, 9- 18 inch and 18-
36 inch). Hill- 02, and Hill- 03 were mimicking Hill- 01 as buffer capacity of hill top were also
showing best performance, leaving poor performance of hill base samples which were emerging in
fig- 2(a), 2(b) and fig- 3(a), 3(b).

In summing, the variation followed a sequence for the studied area is Hill-Top>Hill-
Slope>Hill-Base. This sequence may be due to difference of organic carbon amongst the
topographic positions and profiles as the value of organic matter in hill no 01, hill top has found to
contain maximum organic matter with hill base was found containing minimum organic matter
table- O1. Hill 02 and hill 03 were found mimicking hill 01 and same sequence in containing
organic matter were observed when going through depth of 0-9 inch, 9-18 inch and 18- 36 inch in
all the hills and topographical positions under consideration.
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TABLE- I
ORGANIC CARBON AND ORGANIC MATTER CONTENT IN HILLS IN RUNGICHERRA
TEA-ESTATE, BANGLADESH

Hill Topographical

Organic carbon %

Organic matter %

No  positions 0-9inch  9-18 inch 18-36 0-9inch  9-18 inch 18-36
depth depth inch depth depth inch
depth depth
Hill Top 1.039 0.921 0.932 1.787 1.584 1.603
I Hill Slope 0.962 0.673 0.901 1.655 1.157 1.598
Hill Base 0.854 0.433 0.796 1.469 0.745 1.369
Hill Top 1.121 1.039 1.033 1.928 1.787 1.777
II Hill Slope 0.951 0.953 0.901 1.636 1.639 1.450
Hill Base 0.872 0.835 0.762 1.501 1.436 1.311
Hill Top 1.531 1.195 1.021 2.633 2.055 1.756
IIT  Hill Slope 1.399 1.134 0.853 2.406 1.950 1.467
Hill Base 1.202 1.053 0.702 2.067 1.811 1.207

4. CONCLUSION

From the buffer capacity data of the soil samples (Tables, 1-3) and their corresponding
graphical representation compared with a reagent blank, (Fig: 1-4) it is evident, the buffer capacity
varied slightly with topographic positions and with soil depth. This variation of buffer capacity
might be due to difference of organic carbon amongst the topographic positions and profiles as the
value of organic matter content in the soil of Rimgicherra Tea-Estate, showing a decreasing manner

with increasing buffer capacity.

TABLE- 2
BUFFER CAPACITY OF HILL NO 01 IN RUNGICHERRA TEA-ESTATE, BANGLADESH

Observed pH

Hill-top Hill-slope Hill-base
= _ 0-9inch 9- 18 inch 18- 36 inch 0-9 inch 9- 18 inch 18- 36 inch 0-9 inch 9- 18 inch 18- 36 inch
2 E depth depth depth depth depth depth depth depth depth
z =
52 s 5 g 8 g 8 8 g 8 8 8 g g 8 8 g 5 5
3% 25 29 2% £9 5% Sg 5% Ig 55 Ig 55 £g 55 £g 25 £g 25 g
T2 Y=E I3 BE S5 EE Y3 U8 TE UE I3 UE ¥E YE §F RE UE IE
£5 2% 55 35 §5 &5 25 g% g5 35 55 &5 &5 &% 55 i 55 &S
< < < < < < < < < < < < < < < < < <
0.0 478 478 486 486 492 492 465 465 473 473 480 480 456 456 468 4.68 470 4.70
0.5 492 445 501 450 507 438 480 442 486 439 496 436 470 446 481 441 487 438
1.0 500 430 510 434 513 417 491 429 494 424 505 416 479 438 489 430 497 422
1.5 507 4.18 518 4.17 520 400 498 420 501 4.15 513 401 485 432 494 520 505 4.08
2.0 513 4.09 525 407 526 388 504 413 506 4.07 520 390 489 427 499 415 511 4.00
2.5 518 4.04 531 400 531 380 5.09 408 510 400 527 385 493 423 503 410 517 395
3.0 522 4.00 537 395 536 375 513 404 514 394 533 381 497 419 507 406 522 391
35 526 396 541 391 540 370 5.17 400 518 390 537 377 501 415 511 402 526 387
4.0 530 392 545 387 544 366 521 396 522 386 541 373 505 411 515 398 530 3.83
4.5 534 388 549 383 548 362 525 392 526 382 545 369 509 407 519 394 534 3.79
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TABLE- 3
BUFFER CAPACITY OF HILL NO 02 IN RUNGICHERRA TEA-ESTATE, BANGLADESH
Observed pH
E Hill-top Hill-slope Hill-base
=
d 0-9 inch 9- 18 inch 18- 36 inch 0-9 inch 9- 18 inch 18- 36 inch 0-9 inch 9- 18 inch 18- 36 inch
= depth depth depth depth depth depth depth depth depth
=
Q = | | = | o o o o o o o o o o o o o
= O 15) 15 15) 1) 1) 1) S 15} 15} 15} S 15 1 1 1 5) 5)
£ 85 £g £5 5g £5 £g 535 Eg £3 =g =83 £g =3 £g £3 58 53 =4
S
S ¥3 S X UE B3 IE Y3 ¥= U3 = I3 = I3 R=E I3 Y= B3 NE
P 5% 5% 2% 2% 5% &% 5% 5% 5% 5% 5% 55 5% 55 5% s 3% s
< < < < < < < < < < < < < < < < < <
0.0 467 467 476 476 481 481 554 454 469 469 469 469 450 450 460 460 455 455
0.5 481 442 493 439 497 441 469 445 486 437 483 416 467 415 475 437 468 438
1.0 489 431 508 428 506 423 478 438 496 421 494 401 477 400 486 424 481 426
1.5 494 419 520 420 514 408 484 433 504 407 502 391 485 388 493 415 491 4.17
20 499 415 528 415 521 400 488 428 510 4.00 509 383 492 380 499 403 501 411
25 503 410 533 411 527 396 494 424 516 394 514 375 498 375 504 4.00 508 4.07
3.0 507 406 537 407 533 389 496 416 521 390 518 370 503 371 508 396 513 4.03
35 511 402 541 403 537 385 500 412 525 386 522 366 507 367 512 392 517 399
40 515 398 545 399 541 381 504 408 529 382 526 362 511 363 516 388 521 395
45 519 394 549 395 545 377 508 4.04 533 378 530 358 515 359 520 3.84 525 391
TABLE- 4
BUFFER CAPACITY OF HILL NO 03 IN RUNGICHERRA TEA-ESTATE, BANGLADESH
Observed pH
£ Hill-top Hill-slope Hill-base
=
d 0-9 inch 9- 18 inch 18- 36 inch 0-9 inch 9- 18 inch 18- 36 inch 0-9 inch 9- 18 inch 18- 36 inch
T depth depth depth depth depth depth depth depth depth
I
S g g g g g g g g g g g g g g g g g
Z ETL £ EL EQ EL E4 ED EQ EXD EQ ED EQ EZD EQ EIZ OEQ EIZ OERQ
= 2 3% 20 2% 3% E2 £9 TR 32 22 2% 2L 2% £2 9 2R 28 2%
- < z < < z < < Z < < Z < < Z < < Z < < Z < < Z < < Z <
S 55 5% 55 5% £5 &% 55 &5 55 £5 55 5% 85 5% E5 8% 55 &%
< < < < < < < < < < < < < < < < < <
0.0 469 469 485 485 495 495 461 461 481 481 488 488 450 450 475 475 480 4.80
0.5 488 436 500 449 512 446 474 432 494 448 504 450 466 461 488 441 496 436
1.0 499 420 510 434 528 428 483 419 504 431 517 436 476 400 496 426 505 416
15 506 4.06 517 416 540 420 493 413 511 416 528 429 484 389 512 417 513 410
20 511 398 525 406 553 412 500 4.05 517 405 536 423 492 381 508 4.09 520 390
25 517 393 530 4.00 559 407 504 4.01 523 400 541 420 498 376 512 4.02 527 385
30 523 389 536 394 565 402 508 397 528 396 546 416 503 372 516 396 533 3.8l
35 527 385 540 390 571 398 511 393 532 392 550 412 507 3.68 520 392 537 3.77
40 531 381 544 386 576 394 516 389 536 388 554 408 511 364 524 388 541 373
45 535 377 548 382 580 390 520 385 540 384 558 404 515 360 528 384 545 3.69
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